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We synthesize established and emerging research to propose a feedback process model that 
explicates key antecedents, experiences, and consequences of the emotion boredom. The 
proposed Boredom Feedback Model posits that the dynamic process of boredom resembles a 
feedback loop that centers on attention-shifts instigated by inadequate attentional 
engagement. Inadequate attentional engagement is a discrepancy between desired and actual 
levels of attentional engagement and is a product of external and internal influences, reflected 
in objective resources and cognitive appraisals. The model sheds light on several essential yet 
unresolved puzzles in the literature, including how people learn to cope with boredom, how 
to understand the relation between self-control and boredom, how the roles of attention and 
meaning in boredom can be integrated, why boredom is associated with both high and low-
arousal negative emotions, and what contributes to chronic boredom. The model offers 
testable hypotheses for future research.  
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Attention Drifting in and out: The Boredom Feedback Model  
The commonplace experience of boredom has fascinated scholars, both modern and 
contemporary. In recent decades, clinical, experimental, social, cognitive, educational, and 
personality psychologists have amassed a sizable body of research that places this familiar 
yet far from trivial emotion in the spotlight. Basic questions—how one gets bored, how 
boredom and its consequences are resolved, whether boredom has benefits—enjoy increasing 
theoretical and empirical treatment. 
Among the various lines of inquiry, a particularly noteworthy insight is that failure in 
attentional engagement has been proposed (Eastwood et al., 2012) and demonstrated as a 
salient characteristic of boredom experiences (e.g., Danckert & Merrifield, 2018; Hunter & 
Eastwood, 2016; Merrifield & Danckert, 2014). Standing on the shoulder of this and other 
seminal work, we propose the Boredom Feedback Model (BFM), which characterizes 
boredom with a psychological feedback loop that centers on attention-shifts instigated by 
inadequate attentional engagement (IAE)—a discrepancy between desired and actual levels 
of attentional engagement. The model highlights the role of cognitive appraisals and 
postulates that the antecedents, experiences, and consequences of boredom are rooted in the 
interaction between attention shifts and these cognitive appraisals that unfold as part of an 
emotion feedback-loop. This synthesis can help solve several longstanding theoretical 
puzzles and explain empirical discrepancies in the studies of boredom.  
This review focuses on boredom as a transient affective state. We first offer a 
synopsis of relevant existing theoretical accounts and focus on five unresolved issues in 
boredom research. We then present BFM and its contribution to integrating existing evidence 
vis-à-vis the five unresolved issues. Finally, we offer unique hypotheses that stem from the 
model and outline directions for future research.  
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Existing Theoretical Models on Boredom 
Boredom is an emotion that can be, and should be, distinguished from other affective 
states (Van Tilburg & Igou, 2017a); it features a unique configuration of affective, cognitive, 
physiological, expressive, and motivational characteristics (see Nett et al., 2010; Van Tilburg 
& Igou, 2012). It is an unpleasant experience (e.g., Martin et al., 2006; Smith & Ellsworth, 
1985; Van Tilburg & Igou, 2017), in which people perceive time as passing slowly, and 
feeling restless, trapped (Martin et al., 2006), unchallenged, and perceiving the situation, and 
perhaps life, as meaninglessness (Chan et al., 2018; Van Tilburg & Igou, 2011, 2012, 2017a).  
Researchers have examined boredom from diverse perspectives, focusing on its 
functions (e.g., Bench & Lench, 2013; Elpidorou, 2018a; Van Tilburg & Igou, 2011, 2019), 
its underlying attentional mechanisms (e.g., Eastwood et al., 2012; Fisher, 1998; Leary et al., 
1986), its preceding appraisals (Pekrun, 2006), or its relation with self-control (Wolff & 
Martarelli, 2020). These different accounts each have their strengths and unique 
contributions. There are several excellent extensive reviews (e.g., Ros Velasco, 2019) of 
boredom research. We focus ours on approaches that are of particular relevance to (i) the role 
of attention under boredom, (ii) the function of boredom within behavioral psychological 
feedback loops, and (iii) the role of appraisals in the unfolding of boredom. These processes 
constitute the pillars of BFM.  
Attentional Accounts of Boredom 
Early attentional accounts of boredom posit that difficulties in sustaining attention on 
a task are central to the experience of boredom (e.g., Damrad-Frye & Laird, 1989; Fisher, 
1993, 1998; Leary et al., 1986). Boredom is here conceptualized as an “affective consequence 
of effortful maintenance of attention to a particular stimulus event” (Leary et al., 1986, p. 
968). Put differently, boredom is an unpleasant, transient state in which people struggle to 
maintain their attention on the current activity (Fisher, 1993). Further, attentional difficulties 
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were suggested to be a major cue for recognizing oneself as bored (Damrad-Frye & Laird, 
1989). 
While these early attentional accounts offer important insights into the relationship 
between boredom and attentional processes, they primarily focus on boredom as a 
consequence of the unsuccessful act of exerting effortful concentration. Research has shown, 
however, that people can feel bored when they are not doing anything in particular (Fisher, 
1987; Harris, 2000). Overcoming the limitation of these previous explications, Eastwood and 
colleagues (2012) define boredom at its core as an “aversive state of wanting but being 
unable to engage in satisfying activity” (p. 484). They propose that the presence of an 
unfulfilled desire (Fahlman et al., 2013), instead of the effortful control of attention, is central 
to the experience of boredom.  
Until recently, attention theories had not elaborated in detail on the potential 
antecedents of attention failures and their consequences, aside from facilitating boredom. 
Other aspects of boredom, such as its role in regulating goal pursuit, have been less central to 
these models. Eastwood and Gorelik’s (2019) unused cognitive potential model (UCP 
model), however, makes a notable advancement in this regard. The UCP model posits that 
boredom is “the feeling associated with a failure to engage our cognitive capacity (desire 
bind) such that cognitive capacity remains under-utilized (unoccupied mind)” (p. 57). This 
definition of boredom emphasizes the under-utilization of cognitive capacity and suggests 
that “desire bind” and “unoccupied mind” are necessary and sufficient conditions for 
boredom. By proposing that boredom signals cognitive slack and motivates people to engage 
in meaningful activities, the UCP model makes a helpful connection between attention-based 
and functional theories. 
Functional Accounts of Boredom 
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Functional theories posit that, like other emotions, boredom informs and regulates 
behaviors. These accounts are broadly in line with research emphasizing the role of affect in 
self-regulation processes (Carver & Scheier, 2001), where emotions take a pivotal place in 
steering and offering feedback on progress in goal pursuit or goal achievement (e.g., Carver, 
2006). For example, one line of research on such behavioral regulation has treated boredom 
as a meaning threat, signaling a deficiency in task- or life-meaning (e.g., Chan et al., 2018; 
Van Tilburg & Igou, 2012), and driving a search for meaningful alternatives (Barbalet, 1999; 
Van Tilburg & Igou, 2012; for reviews, see Moynihan et al., 2020; Van Tilburg & Igou, 
2019). This can facilitate (perceived) meaningful responses (e.g., prosocial tendencies, social 
identification, nostalgic reverie; Van Tilburg & Igou, 2011, 2917b; Van Tilburg et al., 2013) 
or attempts at escaping boredom by reducing self-awareness (Moynihan et al., 2015, 2017). 
More broadly, Bench and Lench (2013) propose that boredom regulates behavior by 
serving as both a signal and a driving force for the pursuit of alternative goals. These 
researchers propose that boredom facilitates exploration, even if the resultant new experience 
may seem unpleasant (Bench & Lench, 2019). This seems consistent with Elpidorou’s 
theorizing on boredom (e.g., 2014, 2018a). Elpidorou puts forward a meta-model of boredom 
that highlights its functions as informing the presence of an unsatisfactory situation while 
motivating more interesting, fulfilling, or meaningful engagement. Specifically, Elpidorou 
argues that boredom serves the informative role of highlighting one predicament state in the 
face of unsatisfactory goals while motivating the pursuit of other activities that are more in 
line with overall aspirations. According to Elpidorou (2018a), this places boredom in the role 
of potentially facilitating personal growth and the attainment of a meaningful life. 
The above functional and attentional approaches to boredom focus primarily on 
boredom’s regulatory roles or its relation to attention processes, respectively. The Meaning 
and Attentional Components (MAC) model by Westgate and Wilson (2018) prominently 
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features both meaning (typically associated with functional accounts) and attention (typically 
associated with attentional accounts). The model posits that attention and meaning are two 
orthogonal predictors of boredom. It suggests that a lack of attention is sufficient but not 
necessary for boredom and proposes different profiles of boredom as a function of meaning 
and attention. It explains how two types of attentional deficits, under-stimulation and over-
stimulation, may produce boredom.  
Cognitive Appraisal Accounts of Boredom 
Different from the cognitive-attentional and functional accounts of boredom, treatises 
of boredom from the perspective of its cognitive appraisals are fewer and less integrated. 
Nonetheless, they are important for understanding in what settings boredom may occur and 
what responses may follow. Cognitive appraisal characterizes the interpretation of an 
environment in which emotions unfold, its significance for oneself, and corresponding 
motivational reactions (Sander et al., 2005; Van Tilburg et al., 2019), thereby forming an 
essential component of emotions (Frijda, 1993; Scherer, 2001). 
Research on cognitive appraisals, including those of boredom, typically examines 
these by contrasting different emotions against each other; a unique cognitive appraisal 
‘profile’ is established for each emotion that delineates its differences from other emotions 
(Ellsworth & Scherer, 2003). This differentiation not only serves to understand what makes 
one emotion different from another but also offers tentative insights into the specific function 
of emotions in the context of self-regulation. To give an example, fear and anger, both 
negatively valenced high arousal emotions, differ in appraised certainty; people evaluate their 
environment as more uncertain under fear than anger. Consistent with this difference in their 
cognitive appraisals, fear, relative to anger, reduces subsequent risk-taking (Lerner & 
Keltner, 2001). More generally, cognitive appraisals are critical in understanding how 
emotions unfold and what behaviors they may prompt within a given environment. 
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What does the literature reveal about the cognitive appraisals of boredom? One of the 
earliest attempts to identify boredom’s cognitive appraisals was performed by Smith and 
Ellsworth (1985). They found that boredom was characterized by comparatively low 
perceived control and responsibility, low uncertainty, low effort, and low attention relative to 
several other emotions. Other work on boredom’s cognitive appraisals, for example, Van 
Tilburg and Igou (2012, 2017a), showed that its appraisal profile features a lack of perceived 
challenge, a lack of meaning, and low attentiveness. Work on control-value theory (Pekrun et 
al., 2007) emphasizes that boredom is characterized by low perceived control over an activity 
and its outcome as well as the low perceived value of them (Pekrun et al., 2010), which in 
turn explains why boredom undermines academic achievement (Pekrun et al., 2014).  
While cognitive appraisal approaches to boredom seem more scattered than their 
attentional and functional counterparts, any model that seeks to lay out the antecedents and 
consequences of boredom should arguably incorporate cognitive appraisals as a central 
component.  
Five Unresolved Issues 
Although the aforementioned accounts offer key insights into boredom, five important 
questions remain unresolved. The first issue concerns boredom coping and regulation.1 
Research has shown that people may cope with or regulate boredom through adaptive, 
constructive means (e.g., prosocial tendencies; Van Tilburg & Igou, 2017b) and maladaptive, 
harmful ways (e.g., unhealthy snacking, pain administration, Havermans et al., 2015; 
Moynihan et al., 2015). When and why do people pick up undesirable strategies, such as 
compulsive smartphone use, to cope with boredom as opposed to more desirable alternatives? 
 
1 Coping and emotion regulation are closely related constructs (e.g., Compas et al., 2017). They can both refer to 
the effort and processes to manage, modify, or modulate emotions. Broadly speaking, they differ in whether the 
effort or processes are in response to a stressor. If so, coping is the more commonly used term. In this paper, we 
treat coping and emotion regulation interchangeably.   
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This is an important question with significant implications that warrants a deeper 
investigation.  
The second issue is related to the relationship between boredom and self-control. 
Does failure in self-control give rise to boredom, or vice-versa, or do they co-occur? Whereas 
accumulating research has demonstrated a close linkage between them (e.g., Isacescu et al., 
2017; Kılıç et al., 2020), there are emerging speculations that boredom is a confound in ego-
depletion research (Milyavskaya et al., 2019; Wolff & Martarelli, 2020). This question needs 
to be examined in order to bridge the two lines of research. 
The third issue revolves around attention and meaning as key features in the context 
of boredom. Separately, whether and how the lack of attention and meaning elicit boredom 
has been the subject of ample empirical inquiries. Yet, thus far, there seems to be only one 
theoretical account that explicitly postulates their relationship. Westgate and Wilson (2018) 
suggest that people experience “meaningless boredom” when a task involves high-level 
engagement but little meaning; people experience “enjoyment (low boredom)” when doing a 
meaningful task with low-level engagement (p. 693). In other words, according to them, 
people can experience boredom when they are fully attentionally engaged with a nonetheless 
meaningless task; people do not feel bored when they are doing a meaningful task even 
though their engagement in it is low. Past research, however, has consistently demonstrated 
that attention failures typically characterize boredom (e.g., Danckert, & Merrifield, 2018; 
Hunter & Eastwood, 2016; Merrifield & Danckert, 2014; Sánchez-Rosas & Esquivel, 2016). 
Further, lay conceptions of boredom, the experiences of boredom, and individual differences 
in boredom are strongly characterized by the combination of low meaning and low attention 
(Van Tilburg & Igou, 2017a). Of course, the finding that low meaning and attention as 
typical characteristics of boredom does not rule out the possibility that boredom experiences 
are exclusively characterized by low meaning and attention—after all, individual and context-
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specific emotional experiences may deviate somewhat from their prototypes. Furthermore, 
the tendency of low attention and meaningless situations to produce boredom (e.g., Westgate 
& Wilson, 2018) should not be equated with the tendency of boring situations to be both low 
in meaning and low in attention (e.g., Van Tilburg & Igou, 2017a). Ultimately, the question 
remains how attention and meaning are exactly related in the context of boredom.  
The fourth issue relates to the role of arousal in boredom, in particular, whether 
boredom is a high or low arousal emotion. The literature offers a mix of accounts, suggesting 
high arousal (Merrifield & Danckert, 2014), low arousal (e.g., Smith & Ellsworth, 1985), 
both high and low arousal (Danckert et al., 2018), or even fluctuations between the two (e.g., 
O’Hanlon, 1981). Furthermore, existing theoretical models of boredom do not yet account for 
why boredom tends to be associated with both high-arousal emotions such as frustration, 
anxiety, and anger (Fahlman et al., 2013; Van Tilburg et al., 2019), and low arousal emotions 
such as fatigue (Havermans et al., 2015) and loneliness (Tam & Chan, 2019). Why does the 
profile of boredom appear to have such inconsistency? 
The fifth issue concerns chronic boredom, reflected by the construct boredom 
proneness (i.e., people’s general tendency to experience boredom; Farmer & Sundberg, 
1986). A wealth of research on boredom proneness has been amassed across several decades. 
Notably, the construct appears to be associated with and even predicts an array of 
psychological and behavioral outcomes (e.g., Biolcati et al., 2016; Fahlman et al., 2009). 
Owing to its potential implications, researchers have called for a deeper theoretical 
explication of this construct (e.g., Gana et al., 2019; Struk et al., 2017). At any rate, chronic 
boredom is widely discussed in the literature, yet few existing models provide a clear account 
of its association with state boredom. 
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Boredom Feedback Model (BFM) 
Boredom, as a momentary transient state, is associated with a number of cognitive-
attentional and appraisal processes. BFM builds on the thesis that shifts in attention are 
essential in state boredom and that they feature in a feedback loop. As will become apparent, 
this model provides tentative resolutions to the five aforementioned theoretical problems by 
incorporating insights from attentional, functional, and appraisal approaches to boredom. The 
purpose of the model is not to provide a new definition of boredom but rather to integrate the 
current empirical knowledge on boredom and, in so doing, suggesting possible explanations 
for unsolved puzzles and proposing new avenues for investigation. BFM (Figure 1) is a 
componential model with the features and components described below. 
Humans desire to be optimally engaged (Eastwood & Gorelik, 2019). BFM proposes 
that boredom would typically arise when there is a discrepancy between one’s desired and 
actual levels of attentional engagement. When bored, one’s attention tends to 1) shift to an 
external stimulus that is unrelated to the source of boredom (e.g., staring out of the window), 
2) turn inwards (e.g., mind-wandering, self-reflection), 3) and/or return to the source of 
boredom (e.g., reading this paper). If where the attention then lies is not adequately engaging, 
the model starts from the beginning in the form of a feedback loop. While this loop may 
direct attention towards a rewarding pursuit (e.g., attending to an alternative cue that is 
appraised as more meaningful and thus worth the investment of attentional resource than 
one’s current situation), if the loop runs for some time without resolve, then, so we theorize, 
boredom would amplify through operant conditioning, eventually impairing self-control 
under specific circumstances, eliciting other negative emotions (e.g., frustration) and 
resulting in fluctuating levels of low- or high-arousal response. In the long term, chronic 
boredom may develop into clinical issues or problematic behaviors. We turn to each 
component of the model in detail next. 
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Inadequate Attentional Engagement as Key Condition for Boredom  
Be it waiting in line or sitting through a tedious lecture, the typical boredom 
experience involves being compelled to stay in a situation where there is little or nothing of 
interest to keep one’s mind occupied (Smith & Ellsworth, 1985). Building on Eastwood and 
colleagues’ work (2012, 2019), BFM maintains that boredom tends to be experienced when 
there is inadequate attentional engagement (IAE), which, we propose, is the discrepancy 
between one’s actual level (i.e., objectively measurable) of attentional engagement and 
subjectively desired level of attentional engagement. We argue that IAE is a key condition for 
boredom; it instigates attention shifts that form the feedback process underlying boredom.  
Whether one’s attentional engagement is adequate is, therefore, the function of both 
an objective state (where one is) and subjective desired level (where one wants to be). The 
actual level of attentional engagement can be defined 1) neurophysiologically, as the level of 
activity in the dorsal attention network (DAN) relative to the level of activity in the default 
mode network (DMN); or 2) in terms of cognitive behavior, as assessed by dual-task 
inference. As in cognitive studies of dual-task performance (e.g., Irwin-Chase & Burns, 2000; 
Newman et al., 2007), if a task engages attention successfully, it implies that there is a 
cognitive cost to doing another task of similar difficulty simultaneously, where cost is 
defined as slowing of reaction time, increase in error rates, and the like (Verhaeghen et al., 
2003).  
On the other hand, the desired level of attentional engagement is subjective and 
context-dependent. As (in)adequate attentional engagement is relative to the desired level, 
what is adequate may vary from person to person and from context to context. For instance, 
doodling on scrap paper may not be adequately engaging when one has a range of 
entertainment to choose from; but it may be in the middle of a meeting you cannot skip. 
Indeed, an experiment found that participants who were placed in a room full of possible 
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affordances but told to entertain themselves with their thoughts reported higher levels of 
boredom than those placed in an empty room (Struk et al., 2020). BFM explains these 
findings by suggesting that the presence of affordances increased participants’ desired level 
of attentional engagement, which enlarged the discrepancy between the desired and actual 
levels of attentional engagement, and thus heightened the likelihood of boredom. 
This robust relationship between boredom and IAE has been demonstrated in 
correlational, psychophysiological, and neuropsychological research. For example, boredom 
is associated with low attention (Sánchez-Rosas & Esquivel, 2016) and with attention 
problems such as lack of concentration, distractibility, and task-irrelevant thinking in 
classroom settings (Pekrun et al., 2010). Hunter and Eastwood (2016) also found that 
attention failure is accompanied by boredom. In their study, participants completed three 
blocks of the Sustained Attention to Response Task and reported their boredom level 
immediately before and after each block. Their results indicated that attentional errors on a 
given block were correlated with levels of boredom reported before and after completing that 
block.  
Boredom also shares very similar psychophysiological patterns with that of impaired 
attentional performance. Empirical data show that boredom is associated with rising heart 
rate as well as decreasing skin conductance levels over time (Merrifield & Danckert, 2014). 
This is indicative of a failure in attentional engagement in prior research, where people have 
slower heart rates and higher skin conductance levels when their attention is engaged (e.g., 
Bradley, 2009; Frith & Allen, 1983). In an fMRI study (Danckert & Merrifield, 2018), 
participants were subjected to one of four conditions: interest mood induction, boredom 
mood induction, sustained attention, or resting state. Participants in the interest mood 
condition watched an interest-inducing video; participants in the boredom condition watched 
a boring video; participants in the sustained attention condition completed a measure of 
BOREDOM FEEDBACK MODEL 
 
14 
sustained attention; whereas those in the resting state condition were instructed to relax and 
viewed a black fixation on a white background for eight minutes. Across the boredom, 
sustained attention, and resting-state conditions, the posterior regions of the DMN were 
consistently activated. This suggests that participants were not focusing their attention on 
some external tasks since DMN has been shown to be activated during internally directed 
tasks (e.g., mind-wandering) and deactivated when attention is externally directed (Fox et al., 
2018). The DMN regions were activated while the anterior insula cortex was deactivated (i.e., 
anticorrelated activity) in both the boredom and the sustained attention task condition. Co-
activation of the anterior insula and the DMN regions (i.e., correlated activity) was found in 
the interest mood condition, whereas any activity was absent (correlated or anticorrelated) in 
the anterior insula in resting-state condition. Explaining these findings, the authors suggest 
that the similarly anticorrelated activation in both boredom mood condition and sustained 
attention task condition reflects a failure in attentional engagement with the boredom-
inducing stimuli. In other words, similar neuropsychological activities occur in both boredom 
and inattention, further suggesting that boredom reflects a failure in attentional engagement.  
Moreover, in Danckert & Merrifield (2018), while self-reported boredom was 
comparatively low in the interest mood condition, it was consistently high across the other 
three conditions. Participants did not feel significantly different levels of boredom when they 
were watching a tedious video, when they were doing sustained attention tasks, or when they 
had nothing with which they could engage. This aligns with BFM, which postulates that 
boredom arises in an inadequate level of attentional engagement, both when one has nothing 
in particular to do and when one has something to do but fails to engage his or her attention. 
Boredom stems from the discrepancy between the desired and actual levels of attentional 
engagement. This suggests that even when one’s attention is “objective” engaged, a 
discrepancy still exists if the desired level of attentional engagement is greater. This explains 
BOREDOM FEEDBACK MODEL 
 
15 
why people may still feel bored when they are engaged in activities that demand high levels 
of attention (e.g., video games or piloting military drones; Ohl, 2015). 
Taken together, substantial evidence from various research methodologies supports 
the notion that people feel bored when there is a failure in attentional engagement. BFM 
further proposes that such failure reflects the discrepancy between one’s desired and actual 
levels of attentional engagement (i.e., IAE), which is a typical condition for boredom. IAE 
triggers the shifts in attention which form a feedback process underlying boredom.  
Antecedents of Boredom 
Before we embark on a detailed account of where attention shifts to and of the 
feedback loop, we discuss what leads to IAE, and in doing so, we make the case that the 
precursors to boredom commonly found in past research, such as repetitiveness and a lack of 
meaning in a task, are in fact precursors to IAE. Both when one has something to do or 
nothing in particular to do, boredom arises when there is a discrepancy between desired and 
actual levels of attentional engagement. Here we suggest two scenarios of boredom in terms 
of attentional engagement:  
Scenario 1: IAE with something to do; and   
Scenario 2: IAE with nothing in particular to do 
Scenario 1: IAE with Something to do 
When people have something to do, boredom arises when the particular situation fails 
to engage their attention at an adequate level. In this context, Fisher (1993) theorizes three 
boredom causes: external factors, internal factors, and the interaction between two. For 
external factors, she suggests that certain objective external features, such as constraints and 
low stimulation, can make a situation boring to most people, regardless of individual 
differences. For internal factors, keeping the situation constant, people could experience 
different levels of boredom due to differences in subjective states or personality traits, such as 
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extraversion and sensation seeking. She then argues that people most likely experience 
boredom due to an interaction of both external and internal factors in everyday life.  
Extending this, BFM specifies that, in the presence of environmental constraints (i.e., 
“I have to do this”), one’s (i) intention to attend and (ii) attentional resource, coupled with 
(iii) the characteristics of the task at hand, and the (iv) appraisals of them, as well as (v) other 
internal factors influence the level of attentional engagement and thus boredom. We do not 
mean to imply that these five factors form an exhaustive list of boredom antecedents. Rather, 
we categorize existing findings into these five main factors and postulate how they are 
interrelated in influencing IAE and boredom. We elaborate on each of these factors below. 
Attentional Resource and Intention to Attend. We propose that two proximal 
internal factors—attentional resource (i.e., can one attend to it?) and intention to attend (i.e., 
does one want to attend to it?)—are interrelated in determining whether one could adequately 
engage their attention to the task in question. Attentional resource refers to the amount of 
cognitive resource one has; it is finite, it can be depleted and replenished, affecting one’s 
ability to focus on a stimulus (e.g., Boksem et al., 2005; Franconeri et al., 2013; Johnston & 
Heinz, 1978; Warm et al., 2008). Intention to attend refers to the extent to which one wants to 
attend to the stimulus. Research on visual attention has shown that people have malleable 
priority and biases in directing their attention (e.g., Bisley & Goldberg, 2010; Chelazzi et al., 
2014; Klink et al., 2014; Todd & Manaligod, 2018).2  
 
2 Note that intention to attend and desired level of attentional engagement are two different 
concepts. When one works on a task, they may or may not want to attend to it (i.e., intention 
to attend); they would not feel bored if they are engaged in it (i.e., actual level of attentional 
engagement meets the desired level). Intention to attend is task- and context-specific (e.g., in 
relation to a particular activity that is available in a situation). Instead, desired level of 
attentional engagement might vary from situation to situation or person to person (e.g., based 
on dispositional sensation seeking), but intention to attend can vary from potential task to 
potential task within a given situation. 
BOREDOM FEEDBACK MODEL 
 
17 
In BFM, these two proximal factors—attentional resource and intention to attend—
influence attentional engagement and the potential experience of boredom. Attentional 
resource and intention to attend are not orthogonal; they can influence each other. Whereas 
intention to attend may determine the amount of attentional resource available for a certain 
task, the availability of or the demand on attentional resource could probably also affect one’s 
attention intention. Indeed, mental fatigue reduces goal-directed attention, leading to 
automatic shifting of attention to irrelevant stimuli (Boksem et al., 2005). Figure 2 illustrates 
the interplay between these two proximal factors, as well as other internal factors, task 
characteristics, and cognitive appraisals, in predicting IAE.  
Below, we further sketch four settings (high/low resource by high/low intention) that 
help illustrate how the two factors may interact. Each of the settings rests on two 
assumptions: 1) all task characteristics, appraisals, and other internal factors are held 
constant, and 2) there is an environmental constraint such that the person has to keep working 
on the task; otherwise, the person could redirect attention elsewhere and, provided a 
satisfactory source of attentional engagement is then obtained, boredom would not arise.  
First, IAE may occur when a person has to but does not want to and cannot attend to 
the current situation (i.e., low attentional resource and low intention to attend). For example, 
in Boksem et al. (2005), participants had to work on a visual attention task for three hours 
without rest. As mental fatigue and diminished goal-directed attention took hold of these 
unfortunate participants, their performance on the attention task also deteriorated. Second, 
IAE may occur when people have sufficient attentional resource but are unwilling to attend to 
the current situation (i.e., high attentional resource and low intention to attend). An example 
might be attending to an uninteresting seminar after a particularly invigorating cup of coffee. 
Third, IAE may occur when people are willing to attend to the current task, but they are 
unable to (i.e., low attentional resource and high intention to attend). For instance, an exam is 
BOREDOM FEEDBACK MODEL 
 
18 
approaching, and a student wants to excel in it, yet she is too tired to stay focused after hours 
of revision. In these three settings, IAE will lead to a shift in attention, which potentially 
triggers boredom. The only setting that people may be able to engage attention and thus not 
feel bored is when they want to and have enough resource to focus on the current situation 
(i.e., high attentional resource and high intention to attend). As such, BFM specifies why 
people can feel bored not only when they want to but are unable to engage attention, but also 
when they do not want to—but have to—engage their attention while having their efforts in 
vain.  
Task Characteristics and Cognitive Appraisals. The settings described above rest 
on the assumption that all other factors are held constant. In real life, attentional resource and 
intention to attend vary with task characteristics and cognitive appraisals to influence one’s 
attentional engagement and thus boredom. Appraisals are considered central to the 
experience of emotion in many theories of emotion; appraisals characterize how emotions 
unfold (e.g., Frijda, 1988; Lazarus, 1982; Schachter & Singer, 1962; Scherer, 2001; see a 
review by Moors et al., 2013). For example, whether an unpleasant situation is accompanied 
by low or high appraised certainty may mean the difference between the unfolding of fear 
versus anger (Lerner & Keltner, 2001).  
Numerous studies demonstrate that boredom arises in situations that are perceived to 
be repetitive (e.g., Daschmann et al., 2011; O’Hanlon), uninteresting (e.g., Merrifield & 
Danckert, 2014), meaningless (e.g., Van Tilburg & Igou, 2012, 2017a), lacking in autonomy 
(e.g., Van Hooft & Van Hooff, 2018), too simple, or that are too challenging (e.g., Harris, 
2000; Martin et al., 2006). For example, Smith and Ellsworth (1998) found that bored people 
might perceive the present situation as requiring low effort and attention. Van Tilburg and 
Igou (2012) also suggest the importance of interpretation of the situation for the affective 
experience of boredom; perceiving the situation as meaningless and finding a task not 
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stimulating are some of the cognitive appraisals associated with boredom. In a qualitative 
study (Harris, 2000), participants were asked how they know they are bored. They responded 
that they would know by both appraisals of oneself and the external situation. They could tell 
that they were bored when they noticed themselves feeling restless, mind-wandering, 
focusing on their own mood, or when they perceived the situation as lacking challenge or 
things to do. Some participants reported that they never felt bored. Their boredom proneness 
scores did not differ from other participants. Yet, they scored significantly lower on mood 
monitoring, reflecting a lower tendency to direct their attention towards their affective 
experience. This finding suggests that how often individuals appraise their mood or situation 
may influence their tendency to experience boredom. BFM posits that cognitive appraisal of 
the situation and/or oneself plays a key role in contributing to how engaged one wants to be 
and how engaged she or he is, which in turn contributes to inadequate attention engagement. 
We unpack this process further. 
Repetition leads to habituation, both of which have been proposed as boredom causes 
(O’Hanlon, 1981). Studies have demonstrated an association between perceived monotony 
and boredom (Daschmann et al., 2011; Perkins & Hill, 1985; Thackray, 1981). Repetitive 
vigilance tasks, such as monitoring the repetitive display of vertical lines (Scerbo, 1998), an 
air traffic control radar task (Thackray, Bailey, & Touchstone, 1977), or any unusual 
movement of a hand moving clockwise (Ralph et al., 2017), were found to elevate boredom. 
However, Barbalet (1999) proposes that people do not feel bored in all monotonous activities. 
He suggests that an interpretation of the activity is required for the affective experience of 
boredom. Repetition increases the likelihood of perceived monotony, which lowers one’s 
intention to attend and thus leading to IAE.  
It is also well established that boredom arises when a situation lacks meaning. 
Research has demonstrated a robust relation between low meaning and boredom (e.g., 
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Falhman et al., 2009; Van Tilburg & Igou, 2012, 2017a). Further support comes from 
findings of a positive association between meaninglessness and boredom in people’s daily 
experience (Anusic et al., 2017; Chan et al., 2018) and an inverse association between the 
valuation of academic materials and boredom (Pekrun et al., 2010). Whether a situation is 
meaningful is, of course, dependent on one’s appraisal of it. When a situation is deemed to 
lack meaning, the intention to attend to it will reduce and thus lead to IAE. 
Lack of perceived autonomy has been demonstrated to be associated with boredom. 
Van Hooft and Van Hooff (2018) provided correlational and experimental evidence for the 
negative association between perceived task autonomy and boredom. In academic settings, 
students’ perception of teachers’ support for their autonomy in learning is negatively 
associated with academic boredom (Tze et al., 2014). It can be reasoned that low autonomy, a 
product of cognitive appraisal, also lowers one’s intention to attend, which leads to IAE. 
Non-optimal challenges are also major causes of boredom (Harris, 2000; Martin et al., 
2006; Van Tilburg & Igou, 2012). People experience greater levels of boredom when a task is 
too easy relative to their skill, such as when information learning requirements are too low 
(Geana et al., 2016). Contrarily, when the task is too challenging, people can also feel bored. 
In work settings, people experience boredom and find it difficult to sustain their attention if 
the tasks are simple and monotonous or too difficult (Fisher, 1987). In academic settings, 
being under- and over-challenged are precursors of boredom (e.g., Acee et al., 2010; 
Daschmann et al., 2011). We posit that under-challenging or over-challenging tasks strain 
one’s attentional resource and lowers one’s intention to attend to the tasks, in turn, the level 
of attentional engagement.  
Of course, features of the task or situation in question are not mutually exclusive. A 
task can be meaningless because it is too simple, whereas another task can be uninteresting 
because it is too difficult to comprehend. In fact, researchers have routinely manipulated 
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some of these features in their experiments to induce boredom. For instance, in the form of 
behavioral tasks, boredom was manipulated by having participants copy references (Van 
Tilburg & Igou, 2012), count the number of letters in sentences (Van Tilburg & Igou, 2011), 
copy or read telephone numbers from a phone book (Mann & Cadman, 2014); in the form of 
video stimuli, participants were instructed to watch two men hanging laundry (Merrifield & 
Danckert, 2014), an 85-second clip of indoor tennis over and over again for one hour 
(Havermans et al., 2015; Nederkoorn et al., 2016), videos for learning fish farming 
(Moynihan et al., 2015) or English (Hunter & Eastwood, 2016; Mercer-Lynn et al., 2014). 
All these tasks successfully induced boredom in these experiments. These tasks are hardly 
interesting to participants, who likely consider (i.e., appraise) them too unchallenging and 
repetitive in nature, and arguably reduces one’s intention to attend to them. 
Notably, the aforementioned features that researchers have found to give rise to 
boredom are also task characteristics people find difficult to engage attention (e.g., Langner 
& Eickhoff, 2013; Manly et al., 2003; Robertson & O’Connell, 2010). People’s vigilance, the 
attentional ability to maintain focused attention over prolonged periods (Warm et al., 2008), 
are usually tested by simple, repetitive, and uninteresting tasks (Langner & Eickhoff, 2013). 
In an experimental study (Jang, 2008), students participated in a 20-minute lesson that was 
pilot tested to be relatively uninteresting. The result showed that students who were provided 
with a rationale for putting effort into the lesson (i.e., offering tentative meaning) were 
significantly more engaged during the uninteresting lesson than those who did not receive the 
rationale.  
 BFM proposes that these cognitive appraisals of the situation and stimulus in 
question—being repetitive, uninteresting, lack of meaning, lack of autonomy, too simple, or 
too challenging—are features that make a situation difficult for people to adequately engage 
their attention, which potentially gives rise to boredom. BFM explains that when one 
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appraises a stimulus as repetitive, uninteresting, meaningless, unchallenging or too 
challenging, one’s intention to attend to it will decrease. This, in turn, lowers one’s actual 
level of attentional engagement and thus enlarges its discrepancy with the desired level of 
attentional engagement—hence IAE.  
Internal Factors. By no means do cognitive appraisals of external situational and 
task-specific factors present an exhaustive list of boredom antecedents. Internal factors play a 
key role in the experience of boredom as well (Fisher, 1993; Martin et al., 2006; Mercer-
Lynn et al., 2014). Whether a task is meaningful, interesting, or challenging is not necessarily 
objective or solely externally determined; it is, in part, subjective. Even if a task is comprised 
of all those situational features and is appraised as such, internal factors could affect one’s 
attentional engagement and thus boredom. Individual differences, such as intelligence, skills, 
related experience, need for sense-making, and practice, can as well influence one’s 
perceived task difficulty (Fisher, 1993) and the response to it (Cantarero et al., 2019). The 
relevance of the task to one’s current concerns, schema complexity, and intrinsic motivation 
are other possible internal factors that influence boredom (Fisher, 1993). Empirical research 
in this area, however, is rather scarce; future investigation is needed to understand what kind 
of internal antecedents contribute to boredom.  
Scenario 2: IAE with Nothing in particular to do 
 Boredom can also arise when people have nothing to do; in other words, when there is 
little in the environment or on their mind to provide adequate attentional engagement. This 
state of “nothing to do” does not literally mean that there is nothing one is doing; one could 
say that waiting, sitting, or thinking is still doing something. Rather, this state is akin to 
Brissett and Snow’s (1993) description of boredom, as “an experience of ‘not fitting in,’ of 
‘not knowing what to do,’ of ‘not wanting to do anything,’ or simply not being ready (or 
poised) to do anything” (p. 238). From the narrative reports of work boredom (Fisher, 1987), 
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“having nothing to do” was most often identified as a precursor of boredom at work. 
Likewise, in Harris (2000), “lack of things to do” and “having to wait” were reported as two 
of the most frequent causes of boredom. Aligned with these qualitative findings, an 
experience-sampling study (Chin et al., 2017) showed that doing nothing, in particular, is one 
of the activities that correlated with the highest ratings of boredom; also, participants were 
most frequently bored when they were in medical facilities and airports, where people 
arguably have little to engage their attention with. According to BFM, when people desire to 
be engaged (i.e., high desired level of attentional engagement), they may feel bored when 
they have nothing, in particular, to engage with (i.e., low actual level of attentional 
engagement). This constitutes IAE. In this state of “nothing to do,” they have the free time 
and autonomy to choose what they do (i.e., an absence of constraint), but they do not know 
what they want to do (i.e., an absence of the desired target of engagement).  
To sum up the section on the antecedents of boredom, boredom can arise both when 
people have something or nothing to do. What is crucial is that, in both cases, the discrepancy 
between desired and actual attentional engagement may bring about boredom. When one has 
something to do, task characteristics and the appraisals of them (e.g., perceived repetition, 
meaninglessness, lack of interest, non-optimal challenge), coupled with the intention to 
attend, attentional resource, and other internal factors, affect one’s desired and actual levels 
of attentional engagement. When the discrepancy reaches a noticeable threshold, boredom 
may engender.  
Experiences of Boredom 
When people are bored, they experience feelings of unpleasantness (Eastwood et al., 
2012; Smith & Elliswoth, 1998; Van Tilburg & Igou, 2017a), restlessness, and lacking 
challenge (Van Tilburg & Igou, 2012, 2017a). They also experience time passing slowly 
(London & Monello, 1974; Martin et al., 2006) and feel trapped (Martin et al., 2006). 
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Boredom is a state of non-optimal arousal, possibly fluctuating between low (Mikulas & 
Vodanovich, 1993; Van Tilburg & Igou, 2017a) and high arousal responses (Merrifield & 
Danckert, 2014). It is noteworthy that attentional engagement is related to each of these 
experiential components of boredom, discussed extensively in Eastwood and colleagues' 
seminal review (2012). 
Consequences of Boredom 
In BFM, when bored, a person’s attention would either shift outwards, inwards, or 
back to the source of boredom. This attention shift highlights how boredom serves a self-
regulatory function of maintaining adequate attentional engagement and how it acts as a 
motivational force driving people to pursue something more meaningful, satisfying, or 
fulfilling (Elpidorou, 2018a; Van Tilburg & Igou, 2019). People’s attention may shift out to 
external things that are unrelated to the source of boredom (i.e., the boring situation or the 
stimulus), shift inwards (e.g., mind-wandering, self-reflection), or shift back to the source of 
boredom. These three routes are not mutually exclusive. For example, people’s attention 
could shift inwards, pondering on the task’s meaning, and then shift out, switching to do a 
different task that is more meaningful or rewarding. People could also mind-wander and 
fiddle with their smartphones at the same time.  
Attention Shifts Out 
Boredom often accompanies a strong desire to escape from the boring situation 
(Smith & Ellsworth, 1985) to do something different (Van Tilburg & Igou, 2012). In 
Barbalet’s (1999) theoretical account, boredom is a feeling that gives rise to curiosity and 
invention in the quest for novelty, variety, and meaning. When bored, people’s attention may 
shift “outwards” to explore or look for more rewarding activities. This is supported by 
subsequent empirical research; boredom promotes exploration (Geana et al., 2016), curiosity 
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(Lomas, 2017), and creativity (Mann & Cadman, 2014; Park et al., 2019). Likewise, boredom 
proneness also predicts exploration (Hunter et al., 2016).  
Apart from the above, boredom drives people to seek stimulation, excitement, or 
challenge. Finding alternative activities is reported as the most common boredom coping 
method (Martin et al., 2006). People may stave off boredom through reading, socializing, 
watching TV, or physical exercises (Harris, 2000). In a boring lecture, one might cope with 
boredom by chatting with a neighbor, texting, doodling, or physically leaving (Mann & 
Robinson, 2009; Sharp et al., 2017). Several experimental studies found that boredom 
significantly promoted snacking behavior (e.g., Havermans et al., 2015). To disrupt tedium, 
bored participants consumed more exciting snacks, such as cherry tomatoes and sweets,  
instead of crackers (Moynihan et al., 2015). Bored participants even went for self-
administering electric shocks (Havermans et al., 2015) and took more risks (Kılıç et al., 
2020), with higher frequency and intensity than less bored participants (Nederkoorn et al., 
2016). In line with these, boredom proneness was shown to be associated with emotional 
eating (Crockett et al., 2015), binge drinking (Biolcati et al., 2016), and gambling (Mercer & 
Eastwood, 2010).  
People also react to boredom at a more symbolic level in search of meaning. Boredom 
was found to promote the evaluation of ingroup/outgroup (Van Tilburg & Igou, 2011), 
polarization of political orientation (Van Tilburg & Igou, 2016), and intentions to perform 
prosocial behaviors (Van Tilburg & Igou, 2017b). Boredom proneness is associated with 
increased levels of search for meaning in life, and thus more positive perceptions of heroes 
(Coughlan et al., 2017).  
Attention Shifts Inwards 
Contrary to an outward direction of attention, people may shift their attention inwards 
in response to boredom. This may especially be salient when people are restricted from doing 
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something other than the current task. Respondents in Harris (2000) reported thinking or 
daydreaming as a usual strategy for coping with boredom. When people are bored, they 
mind-wander (Kane et al., 2007), engage in self-exploration (Lomas, 2017), daydream (Mann 
& Robinson, 2009; Pekrun et al., 2002; Sharp et al., 2017), or retrieve nostalgic memories 
(Van Tilburg et al., 2013). 
Attention Shifts Back 
Another response to boredom is to actively approach it by cognitively reappraising or 
behaviorally changing the boring situation. Cognitive reappraisal—the changing of one’s 
subjective evaluations towards a situation—has been richly documented in the emotion 
regulation literature (e.g., Gross & John, 2003; McRae et al., 2012). To remedy boredom, 
people may refocus their attention on the task at hand (Harris, 2000) with effort (O’Hanlon, 
1981), or employ strategies to transform a boring task into something more interesting 
(Sansone et al., 1992). Likewise, in educational settings, students may remind themselves of 
the importance of the lesson or ask their teacher for more interesting tasks to re-engage their 
attention (Nett et al., 2010). In a longitudinal study (Webster & Hadwin, 2015) examining 
students’ strategies to regulate boredom while studying, three of the most frequently reported 
strategies were goal management, focusing on the task, and reminding oneself of the 
consequences for not finishing the task. More specifically, students would take breaks, 
modify their approach to tackle the task, or administering rewards for completing it. It 
appears that these strategies for regulating boredom help direct people’s attention back to the 
task by either changing or breaking it down (behaviorally) for easier cognitive processing or 
reappraising (cognitively) its values, and thus increasing one’s intention to attend. These 
strategies target the earlier discussed antecedents of boredom by making a task more 
interesting (Sansone et al., 1992) or raising the perceived meaningfulness of the task (Nett et 
al., 2010; Webster & Hadwin, 2015), both of which likely increases one’s intention to attend. 
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Or, one could take a break, which helps replenish the needed resource to engage their 
attention back to the task.  
Based on the literature on where attention shifts to in response to boredom, we 
propose that the three aforementioned consequences of boredom—attention shifting out, 
inwards, and back—are driven by the goal of reducing the discrepancy between the desired 
and actual levels of attentional engagement. Nevertheless, it is hard to predict where attention 
would go in a given setting. This is due to three main reasons. First, how one copes with 
boredom depends on a wide variety of factors, such as personal preferences (Martin et al., 
2006), situational features like perceived causes of boredom, situational constraints, or the 
perceived value in persisting in the current task (Fisher, 1993). Being in class, at work, on a 
long-haul flight, or, perish the thought, somewhere without Wi-Fi would reduce one’s options 
for boredom coping. Second, where attention shifts may not be the result of conscious choice. 
It can be intended or unintended; for example, people may not intentionally mind-wander. 
Third, it is uncertain whether these responses to boredom are out of a drive to escape, seek 
stimulation, regain meaning, or a mixture of the above.  
Feedback Loop 
BFM specifies that when bored, one’s attention may either shift out, shift inwards, or 
shift back to the source of boredom. If where attention lies sufficiently engages their 
attention, boredom diminishes at that moment. This lasts until their attention shifts away 
again due to IAE, returning to the beginning of the model. The model also specifies that the 
amplification of boredom, both in terms of frequency and intensity, is in part due to learning; 
that through classical and operant conditioning, both the cues that elicit boredom and their 
consequence become generalized. Below, we unpack this point further. The above processes 
form a feedback loop that may explain boredom’s dynamic nature and fluctuation over time 
(Mills & Christoff, 2018; Van Tilburg & Igou, 2017a) and how boredom serves a self-
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regulatory function of maintaining an adequate attentional engagement. Consistently,  
empirical findings using the Sustained Attention to Response Task showed that attentional 
errors were correlated with levels of boredom reported both before and after completing each 
block (Hunter & Eastwood, 2016). This suggests a dynamic relationship between attention 
and boredom, such as the feedback loop specified in BFM. The feedback loop of shifting 
attention is a novel proposition and the central component of BFM as it offers possible 
explanations for the five central unresolved issues in the literature.  
Boredom Feedback Model’s Answers to the Five Unresolved Issues 
 We raised five open questions in the empirical literature for which we claimed our 
model could explicate, integrate, and offer a way forward. First, how people learn to cope 
with boredom? Second, how do boredom and self-control relate to one another? Third, what 
are the relationships between attention, meaning, and boredom? Fourth, why has boredom 
been found to co-occur with different high- or low-arousal negative feelings? Fifth, what 
forms chronic boredom? Below we apply the model to each of these five questions and 
elaborate on its theoretical implications.  
I) Implications for Boredom Coping 
BFM, especially its feedback loop, provides fundamental insights into boredom 
coping, offering possible explanations for the development of maladaptive behaviors (e.g., 
obsessive smartphone use; Elhai et al., 2018) in regulating boredom. BFM proposes that 
people learn how to cope with boredom in a more effective (not necessarily adaptive) manner 
through a trial-and-error process, testing which strategies can bring adequate attentional 
engagement and exit of the loop. However, if the loop runs for some time, that is, if people 
keep on trying to engage their attention yet failing to do so, we propose that the feeling of 
boredom may amplify by the process of operant and classical conditioning. When people 
employ a particular avoidance strategy (attention shifts out; e.g., pulling out their 
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smartphones) that successfully lowers state boredom, the strategy is negatively reinforced. 
This, over time, increases the likelihood of using the same strategy and may lead to a 
generalized pattern of experiential avoidance of state boredom. The model further speculates 
that, in the longer-run, the drop in attentional engagement becomes the conditioned stimulus 
sufficient to trigger avoidance, the conditioned response. For example, people may pull out 
their smartphones to avoid the potential experience of boredom once their attentional 
engagement drops, irrespective of their actual level of boredom. 
II) Implications for the Relation of Boredom and Self-control  
Boredom seems to be closely related to self-control. Frequent experience of it is 
linked to impulsivity (Mercer-Lynn et al., 2013) and a range of impulsive behaviors such as 
risky driving (Oxtoby et al., 2019), binge drinking (Biolcati et al., 2016), and emotional 
eating (Crockett et al., 2015; Mercer-Lynn et al., 2013). Situationally, bored people are more 
likely to take risks, even for those with high trait self-control (Kılıç et al., 2020). There is an 
emerging discourse on the relationship between boredom and ego-depletion (e.g., Francis et 
al., 2018; Inzlicht et al., 2014; Milyavskaya et al., 2019). In the only review thus far that 
attempted to provide an integration of these two lines of research, Wolff and Martarelli 
(2020) propose that boredom may confound the results in ego-depletion research by placing 
an unwanted self-control demand and instigating behavioral change. In what follows, we 
highlight the implications of BFM on the relationship between boredom and self-control.  
Ego-depletion research suggests that acts of self-control at Time 1 give rise to a 
subjective experience of mental effort and impair the performance in subsequent, unrelated 
self-control tasks at Time 2 (e.g., Hagger et al., 2010; Muraven & Baumeister, 2000). There 
are several accounts for this phenomenon. The strength model of self-regulation (Baumeister 
et al., 2018; Baumeister & Vohs, 2016) posits that self-control failure is rooted in the 
depletion of limited resources of energy, similar to the limited resources that are available to 
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a muscle. Alternatively, the process model (Inzlicht & Schmeichel, 2012; Inzlicht et al., 
2014) posits that apparent self-control failure in allocating cognitive effort to tasks results 
from shifts of priorities from “have-to” to “want-to” goals affecting shifts in attention, 
emotion, and motivation. The construal-level account of self-control (Fujita et al., 2006; 
Fujita, 2008) suggests that high-level construals of a situation, compared to low-level 
construals, facilitate self-control. Despite the ongoing debates regarding existing models 
(Baumeister et al., 2018; Friese et al., 2019), our model is able to offer explanations for the 
relationship between boredom and self-control by integrating crucial elements of these self-
control models. 
To recapitulate, BFM conceptualizes boredom in terms of shifting attention in the 
form of a feedback loop. It highlights the importance of appraisal in the unfolding of 
boredom. Here we illustrate the relationship between boredom and self-control with a 
hypothetical scenario: a person had to grade some assignment (first self-control task) and 
then prepare teaching materials (second self-control task). When she was grading the 
assignment, she failed to engage her attention on it; she felt bored and tried to direct her 
attention back on the task by reminding herself of the deadline (i.e., the first feedback loop). 
She continued to feel bored over time and struggled to direct her attention back to grading 
(i.e., experiencing the feedback loop a number of times consecutively). We theorize that this 
continual direction of attention back to the current task (rather than directing attention 
inwards or outwards) in the feedback loop of boredom would impair self-control over time.  
There are three possible explanations for this. First, such redirection of attention (back 
to the task) in itself is an act of effortful attention control. Based on the strength model 
(Baumeister & Vohs, 2016), such effortful attention control undermines subsequent self-
control by depleting the resources for it (see a review by Schmeichel & Baumeister, 2010). 
With a reduced capacity of self-control, the person would perform poorer in the subsequent 
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task. Second, based on the process model (Inzlicht & Schmeichel, 2012; Inzlicht et al., 2014), 
the feedback loop over time might increase the difficulties in exerting self-control due to a 
shift in attention from the current “have-to” task towards “want-to” goals. Consistent with 
this, whereas exercising self-control was shown to increase attention towards reward-related 
stimuli (Schmeichel et al., 2010), neuropsychological evidence suggests that boredom leads 
to a sense of fatigue and heightened reward sensitivity (Milyavskaya et al., 2019). When the 
person tries to prepare teaching materials (the second self-control task), she might fail to 
notice cues signaling the need to control as she had directed her attention towards rewarding 
possibilities, failing in self-control (Inzlicht & Schmeichel, 2012). Unhealthy snacking is an 
example of rewarding possibilities; both bored (Havermans et al., 2015; Moynihan et al., 
2015) and depleted (Haynes et al., 2016) participants were found to consume a greater 
amount of unhealthy snack. Third, based on the construal-level account (Fujita et al., 2006; 
Fujita, 2008), if the person focuses on her feelings of tiredness and the limited resources she 
has for preparing teaching materials (the second self-control task), which is a low-level 
construal, she would exert less self-control (Bruyneel & Dewitte, 2012; Kim et al., 2015). If, 
however, she reminds herself of the goals or the importance of preparing teaching materials 
as a responsible teacher, which is a high-level construal, she might be able to exert greater 
self-control (Agrawal & Wan 2009; Fujita et al., 2006; Schmeichel & Vohs, 2009; Wan & 
Agrawal, 2011) and experience a lower level of boredom (Nett et al., 2010; Nett et al., 2011), 
which, according to BFM, can be attributed to a higher intention to attend and corresponding 
attentional engagement.  
In short, according to BFM, the feedback loop of attention-shift in boredom might 
impair self-control over time through depleting resources (strength model, Baumeister & 
Vohs, 2016) or shifting the attention away from the need to control towards reward 
possibilities (process model, Inzlicht & Schmeichel, 2012). Since appraisals inherently 
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influence attentional engagement and thus the experience of boredom in BFM as well as for 
exerting self-control (construal-level account, Fujita et al., 2006), high-level (vs. low-level) 
construals could promote self-control and reduce boredom. To clarify, we are not suggesting 
that every instance of boredom involves self-control or every occasion of self-control is 
accompanied by boredom. We instead theorize that, since the two seem to build on basic 
attention processes, they may co-occur under certain circumstances. Specifically, we argue 
that the direction of attention back to the task in the feedback loop of boredom may trigger 
unsuccessful self-control; instead, the replenishing of cognitive resources and some form of 
reappraisal (e.g., reward, construal-level) might yield better results.  
One insight our model might offer the research on ego-depletion is the distinction we 
make between engagement and effort. Ego-depletion has been suggested to result from prior 
self-control effort, which depletes resources (Baumeister & Vohs, 2016) or motivates shifts 
in motivation and attention (Inzlicht & Schmeichel, 2012). In BFM, inadequate attentional 
engagement instigates the redirection of attention back to the task at hand, which may then 
impair subsequent self-control through resource depletion or shifts in motivation and 
attention. In this sense, ego-depletion might result from the failure to attain adequate 
attentional engagement rather than prior self-control effort. This possibility has been hinted at 
in past research, where mental effort was argued to result from a computation mechanism that 
assesses the opportunity cost of engaging in the current task (Kurzban et al., 2013), or from 
sustaining focused attention during self-regulation (Molden et al., 2016, 2017).  
We note that these are theoretical suppositions that require future empirical tests. In 
addition, given that boredom may co-vary with ego-depletion manipulations research (e.g., 
Milyavskaya et al., 2019; Wolff & Martarelli, 2020), further work is needed to disentangle 
the two and elucidate their relationship.  
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III) Implications for the Relationships between Meaning, Attention, and Boredom 
 Attention and meaning often feature in boredom research. In fact, the low attention 
and lack of meaning that characterize boredom distinguish it effectively from other emotions 
across the levels of concept, state, and individual differences (Van Tilburg & Igou, 2017a). 
However, thus far, only one theoretical model, MAC model (Westgate & Wilson, 2018), has 
explicitly postulated the relationship between meaning, attention, and boredom. Compared 
with MAC model, BFM takes a different stance on how they relate. Whereas MAC model 
suggests that people experience “meaningless boredom” when they are engaged in something 
with little meaning, BFM postulates that it is likely impossible for people to feel bored while 
being adequately engaged in something. Whereas MAC model proposes meaning and 
attention as two independent determinants of boredom, BFM argues that perceived 
meaningfulness is a precursor to IAE and hence boredom; BFM’s position appears to be 
supported by Westgate and Wilson’s (2018) experimental evidence showing that the meaning 
manipulation had a significant main effect on attentional difficulties; that is, the two are not 
orthogonal. BFM explains that the meaning manipulation changes one’s intention to attend 
and thus attentional difficulties.  
It is important to note that the present synthesis does not downplay the significance of 
meaning in the affective experience of boredom. In fact, it highlights the centrality of this 
existential component in boredom. Functional accounts of boredom suggest that boredom 
signals the meaninglessness of the current situation and motivates people to engage in 
something more meaningful (Elpidorou, 2014; Van Tilburg & Igou, 2017b). The emotion 
informs people that their cognitive resources are not engaged (Danckert et al., 2018; 
Eastwood & Gorelik, 2019). BFM is not only in line with, but also complementary to, these 
accounts by highlighting the role of attention-shift in self- and behavioral-regulation. Given 
that attention is a limited and valuable resource that reflects where people’s time and energy 
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are spent, boredom can prompt people to allocate their attention to something more 
meaningful (i.e., rewarding in the broad sense). To master a skill, attention has to be devoted 
to practicing; to develop an interpersonal relationship, attention has to be placed on social 
interaction and communication; to process information, attention is needed. Boredom serves 
a vital function of prompting individuals to direct their attention to and engage in something 
that is of value.  
IV) Implications for the Relationships between Boredom and Other Emotions 
Boredom can co-occur with other emotions, and it has been found to correlate with 
both high-arousal ones such as anxiety, anger (Fahlman et al., 2013; Van Tilburg et al., 
2019), and frustration (Havermans et al., 2015; Perkins & Hill, 1985), as well as low-arousal 
states like fatigue (Havermans et al., 2015) and loneliness (Tam & Chan, 2019). A study 
found that boredom was associated with higher levels of frustration when perceived task 
autonomy was low, and it was associated with a more intense depressed mood when 
perceived autonomy was high (Van Hooft & Van Hooff, 2018).  
Whether boredom itself is a high or low arousal emotion remains a contested 
question. Theoretically, boredom was defined as a state of low arousal by some researchers 
(Baratta & Spence, 2018; Mikulas & Vodanovich, 1993), but defined with its characteristics 
of irritability and restlessness by others (Barbalet, 1999). Indeed, some studies suggested 
boredom is a low arousal state (Smith & Ellsworth, 1985; Van Tilburg & Igou, 2017a; Yik et 
al., 2011), while others suggested it as a high or mixed-arousal state (Merrifield & Danckert, 
2014). There is also evidence showing that boredom is both a high and a low arousal state 
(Danckert et al., 2018). The Multidimensional State Boredom Scale (Fahlman et al., 2013) 
has subscales on “agitated affect” and “dysphoric affect.” Given the mixed findings, 
researchers have suspected that different arousal level may suggest the existence of different 
types of boredom (Goetz et al., 2014), or it occurs at different temporal stages of state 
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boredom (Eastwood et al., 2012; O’Hanlon, 1981; Van Tilburg & Igou, 2017a). Bored people 
may fluctuate between low and high arousal, at a level of non-optimal arousal (Martin et al., 
2006). 
 BFM hypothesizes that if the feedback loop of the model is repeated without resolve, 
that people keep struggling to attain an adequate level of attentional engagement to no avail, 
other emotions would arise. Disengagement is unpleasant and aversive (Eastwood et al., 
2012); repeated failed attempts might result in high arousal (e.g., frustration, anger, anxiety), 
or low arousal reactions (e.g., apathy, sadness). If people direct their attention to ruminate on 
negative thoughts or life experiences when feeling bored, low arousal reactions (e.g., sadness, 
worry) might arise. If they turn to others, such as reaching out to friends, to cope with their 
state of boredom only to realize the discrepancy between their actual and desired 
interpersonal relationships, this might give rise to loneliness (Peplau & Perlman, 1979). 
Whether boredom results in high-arousal (e.g., frustration, restlessness, irritability) or low-
arousal (e.g., sadness, loneliness) responses probably depends on where their attention is 
directed. This postulation, and more generally BFM, helps shed light on the mixed findings 
on boredom as a high or low arousal emotion, as well as the co-occurrence of boredom with 
other emotions. Previous accounts do not interpret these findings as a result of a feedback 
loop or integrate them in a mechanistic account of shifting attention. 
V) Implications for Chronic Boredom 
Above, we discussed the short-term consequences of the feedback loop of the model. 
We now turn to its long-term consequences: chronic boredom. Long-term boredom and 
people’s propensity for boredom have been conceptualized as boredom proneness (Farmer & 
Sundberg, 1986). The accuracy and appropriateness of this conceptualization are debated 
(e.g., Gana et al., 2019), but, for the purpose of our thesis, it suffices to underscore that the 
construct is associated with an array of health and at-risk behaviors, such as depressive 
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symptoms (Fahlman et al., 2009; Goldberg et al., 2011; Malkovsky, Merrifield et al., 2012), 
anxiety (Fahlman et al., 2009), apathy, anhedonia (Goldberg et al., 2011), binge drinking 
(Biolcati et al., 2016), and problematic Internet use (Skues et al., 2016). Given substantial 
evidence on the relationship between chronic boredom and well-being, it is important to 
understand what makes one chronically bored, whereby we may develop potential 
interventions.  
BFM may help provide insights on this. Chronic boredom may result from 
dysfunction of the regulatory feedback loop, that people repeatedly fail to attain adequate 
attentional engagement and thus being stuck in the loop for prolonged periods of time. This is 
consistent with Elpidorou’s (2018b) proposition that boredom proneness may be a 
dysfunction of state boredom, as well as Struk and colleagues’ (2017) suggestion that the 
construct “is characterized by an individual’s capacity (or failure) to engage in sufficiently 
satisfying activities” (p. 356). 
What keeps people from attaining adequate attentional engagement? BFM further 
suggests that it can be attributed to two main factors, trait-like attentional factors and long-
term influences. Chronic boredom is likely influenced by trait-like factors (e.g., chronic 
weakness of attention systems, chronic hyposensitivity, or hypersensitivity to stimulation; 
Eastwood et al., 2012), which may affect especially whether attentional resource is available. 
We also emphasize that other long-term influences that are indirectly related to attention 
processes likely exist as well, such as whether one appraises regular tasks, as well as the 
enduring situations these tasks occur in (e.g., routine activities in one’s job), as valuable (e.g., 
instrumental to desired career progress) that is worth their attention. Such factors may relate 
to what one wants to engage in their lives, including searching for such activities, and 
identifying obstacles. Such differentiation has not been made by past researchers. Both trait 
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and long-term factors can sustain the feedback loop, leading to the prolonged experience of 
boredom.  
In terms of trait attentional factors, research shows that there are individual 
differences in the ability to sustain attention (e.g., Gaertner et al., 2008; van de Weijer-
Bergsma et al., 2008) or to regulate attention allocation with attention shifting and attention 
focusing (i.e., attentional control, e.g., Derryberry & Reed, 2002; Posner & Rothbart, 2000); 
these trait factors would probably affect how likely a person feels bored across different 
settings. A wealth of evidence has demonstrated the relationship between trait boredom and 
inability to sustain attention (Cheyne et al., 2006; Ferrari, 2000; Gerritsen et al., 2014; Hunter 
& Eastwood, 2016; Malkovsky et al., 2012; Struk et al., 2017). Further evidence comes from 
the findings that boredom proneness is associated positively with mind-wandering (Isacescu 
et al., 2017; Struk et al., 2017) and negatively with flow proneness (Harris, 2000).  
BFM also suggests that chronic boredom might reflect a relatively unattainable 
desired level of attentional engagement. The model postulates that IAE is the discrepancy 
between desired and actual levels of attentional engagement. If one’s desired level is 
unrealistically high, one might be prone to boredom because such desire is not satiable, even 
if one’s attention seems objectively engaged. Why would one’s desired level of attentional 
engagement be unrealistically high requires further research, but one potential mechanism 
might be chronic exposure to rewarding tasks that demand high attentional engagement. This 
is akin to the allostasis load in the stress and homeostasis literature (e.g., McEwen, 2006).  
Other than trait attentional factors, BFM suggests that some factors that constituted 
“trait boredom” in prior research are, in fact, long-term factors that are not ingrained in one’s 
personality. If people do not know what they want to engage in their lives in general or do but 
cannot engage in them, they will experience chronic boredom. In other words, their desired 
level of engagement is continuously or frequently not met. These long-term factors are 
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malleable and can be intervened. For instance, a person may experience chronic boredom as 
she finds her job immensely boring. Her inability to identify alternative careers that are 
compelling to her (i.e., not knowing what one wants) or a weak economy with limited job 
opportunities (i.e., not being able to pursue what one wants due to obstacles) could prolong 
her boredom in life. Congruent with our argument, whereas an increase in life meaning 
predicted a decrease in boredom proneness in a longitudinal study (Fahlman et al., 2009), in a 
qualitative study (Bargdill, 2000), people expressed becoming chronically bored when they 
had compromised their life goals for less desirable ones. A study also found that the common 
measures of boredom proneness (and by extension, the construct itself) should in fact be 
conceptualized as perceived life boredom; those high on boredom proneness are those who 
see their life, in general, as boring, and not simply because they feel bored more frequent or 
intensely (Tam et al., in press). This kind of long-term boredom could potentially be 
ameliorated through searching for life purpose and engaging in something meaningful. This 
helps explain the findings that boredom proneness can actually fluctuate and change over 
time (Fahlman et al., 2009; Martin et al., 2006).  
Trait-like attentional factors and long-term factors are not differentiated by their 
malleability; attention ability can be improved by attention training (e.g., Tang & Posner, 
2009; Peng & Miller, 2016), and long-term factors can be changed (e.g., finding life goal, 
quitting a boring job). Neither are they demarcated as internal vs. external factors; while trait-
like attentional factors are internal, long-term factors can also be internal (e.g., lack of life 
goal) or external (e.g., a repetitive job). A simpler way to interpret their difference is that one 
is trait-like attentional factors the other is not. We argue that, given the importance of 
adequate attentional engagement in the experience of boredom, it is helpful to differentiate 
trait-like attentional factors from other possible long-term factors which influence chronic 
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boredom. Such differentiation has an important implication: it suggests novel predictions on 
potential intervention for chronic boredom.  
BFM hypothesizes that attention training would reduce the frequency of boredom for 
those who are chronically bored due to attentional trait factors, while finding satisfactory life 
engagement or removing obstacles for such search would ameliorate chronic boredom for 
those who are bored frequently due to long-term factors. We speculate that specific 
interventions targeting these two general factors would be more effective in reducing chronic 
boredom and, hopefully, its accompanying psychological issues. Lee and Zelman (2019) 
provide preliminary evidence that dispositional mindfulness moderates the relationship 
between boredom proneness and well-being, that boredom proneness was associated with 
symptoms of depression, anxiety, and stress only among those who scored low in the 
tendency to focus one’s attention on the present measured with the Act with Awareness 
subscale of the Five Facet Mindfulness Questionnaire. In other words, the detrimental effect 
of boredom proneness on psychological health is only salient among those who are less able 
to engage attention.  
The Explanatory Advantages of BFM 
BFM does not seek to substitute past work but rather to supplement it as part of an 
integrative account, through which it proposes possible explanations towards the five 
questions regarding boredom that existing theoretical models may not have very effectively 
addressed. A thorough comparison of all theoretical models of boredom is beyond the scope 
of the present review. Below we highlight some of the key similarities and differences of our 
model and related models. 
We view BFM as consistent with the functional models (Bench & Lench, 2013; 
Elpidorou, 2018a; Van Tilburg & Igou, 2012). We emphasize the regulatory function brought 
by shifting attention in boredom in particular. While Elpidorou’s (2018a) meta-model focuses 
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on the experience of boredom and its function, BFM explains the dynamic, multi-component 
process of boredom from its antecedents, experiences, consequences to its feedback loop.   
Multiple attentional accounts (e.g., Eastwood et al., 2012; Fisher, 1998; Leary et al., 
1986) underscore the pivotal role of attention for boredom; however, they focus less on the 
antecedents and consequences of failed attention and the existential approach of boredom 
(Westgate & Wilson, 2018). Eastwood and colleagues emphasized the presence of a 
subjective unfulfilled desire (2012) and unfulfilled cognitive potential (2019) for the 
experience of boredom. However, thus far, none of these theories have conceptualized 
boredom in a process account of attention-shift. Integrating research findings on the 
antecedents, experience, and consequences of boredom, BFM proposes a dynamic process of 
shifting attention in the form of a feedback loop. The model emphasizes that IAE is a typical 
condition for boredom and offers novel predictions for the five unresolved issues. 
Compared with MAC model (Westgate & Wilson, 2018), BFM has a different 
conceptualization of the relationships between attention, meaning, and boredom. Whereas 
MAC model suggests that attention and meaning are independent determinants of boredom 
and that lack of attention is sufficient but unnecessary for boredom; BFM posits that IAE is a 
typical condition for boredom, and that lack of meaning contributes to IAE and thus 
boredom. Therefore, according to BFM, it is impossible for people to be adequately engaged 
in something—meaningful or not—while at the same time feeling bored. If people are 
working on a goal-incongruent (meaningless) activity but are able to engage their attention on 
it, they will not feel bored until their attention fades. This is what many previous studies have 
invariably demonstrated (Danckert, & Merrifield, 2018; Hunter & Eastwood; 2016; 
Merrifield & Danckert, 2014). We acknowledge that these differences between MAC model 
and BFM might be attributable to the differences in how engagement is defined. Whereas 
Westgate and Wilson (2018) define cognitive engagement as “the result of successful 
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attentional fit, which occurs when cognitive demands are balanced by available mental 
resources” (p. 693), we define IAE as the gap between one’s objectively measurable level of 
attentional engagement and subjectively desired level of attentional engagement.  
To our knowledge, Westgate and Wilson (2018) is the only study that directly tested 
potential interactive effects of attention and meaning. We have reservations regarding the 
conclusiveness of evidence on the potentially orthogonal nature of attention and meaning. 
Specifically, in their meta-analysis (Study 1, Westgate & Wilson, 2018), “attention” was 
operationalized as participants’ tendency to focus on their thoughts, which seems to be more 
akin to mind-wandering than the typical task-related attention measures used to investigate 
boredom—such as sustained attention tasks (e.g., Danckert & Merrifield, 2018; Hunter & 
Eastwood, 2018). In their experimental study (Study 2, Westgate & Wilson, 2018), while the 
attention manipulation had a main effect on attention difficulties but not meaning, the 
meaning manipulation had significant effects on both meaning and attentional difficulties. 
This finding seems to be consistent with our argument that meaning could be a precursor to 
attentional difficulties, and thus boredom. Considering these methodological limitations and 
findings in the studies, the relationship between boredom, meaning, and attention proposed 
by MAC model is not unequivocal. Whereas MAC model proposes that meaning and 
attention play orthogonal roles, BFM proposes that they are interrelated in the dynamic 
process of boredom and that boredom experiences tend to be characterized by low attention. 
Low meaning influences how much one intends to engage their attention, which in turn 
affects the degree of attentional engagement. In other words, the two are not typically 
separable. These are testable, competing hypotheses; future research is needed to resolve this 
debate.  
A theoretical model with a more specific focus in the academic context is presented 
by Pekrun (2006), the control-value theory of achievement emotions. It accounts for a 
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number of emotions in academic settings, with boredom included as one of them. The theory 
posits that the appraisals of subjective control over achievement activities and their outcomes 
and the subjective values of them are central to achievement emotions. Boredom is 
experienced if the current activity lacks value and possesses a mismatch in the task demand 
and individual capabilities, either when the task demand exceeds individual capabilities (i.e., 
low control) or when it is lower than individual capabilities (i.e., high control). BFM is in line 
with Pekrun’s (2006) control-value theory, which proposes how value and control appraisals 
give rise to boredom. BFM further incorporates appraisal into the attentional mechanism and 
underscores its importance and in relation to the intention to attend in particular.  
Summary and Future Directions 
In sum, BFM conceptualizes boredom as characterized by a mechanism of shifting 
attention (Figure 1); attentional engagement at an inadequate level is a typical condition for 
the experience of boredom. Feeling bored, people’s attention shifts outwards, inwards, or 
back to the boring situation. If where attention lies is not adequately engaging, the model 
starts from the beginning in the form of a feedback loop. While this loop may direct attention 
towards meaningful pursuit, if it runs for some time without resolve, it potentially brings 
adverse outcomes. Our model posits that, in the short term, boredom might amplify through 
operant and classical conditioning, elicit other negatively valenced emotions, contribute to 
fluctuating levels of low- or high-arousal responses, and impair self-control under specific 
circumstances; in the long term, chronic boredom may develop into clinical issues or 
maladaptive behaviors.  
BFM points to several areas for future basic and applied research and offers 
corresponding hypotheses. First, the differentiation between IAE with something to do and 
nothing to do highlights some research gaps. Existing empirical evidence suggests that people 
feel bored when they are doing something that is repetitive, uninteresting, meaningless etc. 
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Yet, less is known about the state of being bored with nothing to do, even though it often 
appears in the descriptions of boredom experience (e.g., Brissett & Snow, 1993; Chin et al., 
2017; Conrad, 1997; Harris, 2000). For example, what makes people not knowing what they 
want to do although they have free time and autonomy to choose what they do? This is 
related to the research on leisure boredom (e.g., Iso-Ahola & Weissinger, 1990; Wegner & 
Flisher, 2009) and perhaps touches on deeper existential questions. 
Second, the model specifies that the feedback loop can result in fluctuation of arousal 
and other emotions over time. Specifically, those who are unable to sustain attention should 
see a change in arousal, from low to high. Furthermore, manipulation of where attention is 
directed when bored (e.g., reflection on social relationships vs. unjust social issues) should 
result in emotions of different arousal levels (e.g., loneliness vs. anger).  
Third, as discussed above, chronic boredom is likely caused by both trait-like ability 
in sustaining attention and non-trait longer-term factors. The model hypothesizes that there 
are different profiles of chronic boredom. Some individuals might be chronically bored 
mainly because of their inability to sustain attention, and some might be due to the lack of 
satisfactory life engagement. Still, some might be chronically bored because of both. In 
addition to empirically demonstrating these different profiles, future studies can also identify 
interventions that might be most suited and efficacious for these different profiles. For 
example, attention training might be suitable for those who are chronically bored because of 
attention-related issues.  
Fourth, the model specifically claims that IAE, but not meaning per se, is a typical 
condition for boredom. As such, the model predicts that people in conditions with high 
reward activities can be bored, whereas those in conditions where attention is adequately 
sustained cannot. Any evidence of the experience of boredom while adequate attentional 
engagement will warrant modifications of the model. 
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Fifth, the model speculates that, over time, IAE is sufficient to elicit the conditioned 
response to boredom, especially avoidance behavior. This can be examined empirically. 
Given the centrality of appraisal in re-engaging attention, reappraisal-related interventions 
should also be an efficacious intervention for reducing the frequency of boredom. 
Conclusion 
Attentional processes under boredom are complex and dynamic. We present the 
Boredom Feedback Model to integrate diverging findings in the empirical study. The model 
conceptualizes the antecedents, experiences, consequences of boredom in a feedback loop of 
attention shifts. It proposes novel explanations for (I) how people may learn to cope with it, 
(II) how it may be linked with self-control, (III) how the role of attention and meaning in it 
can be integrated, (IV) why it is associated with different emotions and how it manifests as 
high- or low-arousal state, and (V) how boredom magnifies over time and potentially 
becomes chronic. The model was designed to enhance our understanding of boredom 
concerning dynamic attentional processes and to inspire future research.   




Acee, T. W., Kim, H., Kim, H. J., Kim, J. I., Chu, H. N. R., Kim, M., ... & Boredom 
Research Group. (2010). Academic boredom in under-and over-challenging 
situations. Contemporary Educational Psychology, 35(1), 17-27. 
https://doi.org/10.1016/j.cedpsych.2009.08.002 
Agrawal, N., & Wan, E. W. (2009). Regulating risk or risking regulation? Construal levels 
and depletion effects in the processing of health messages. Journal of Consumer 
Research, 36(3), 448-462. https://doi.org/10.1086/597331 
Anusic, I., Lucas, R. E., & Donnellan, M. B. (2017). The validity of the day reconstruction 
method in the German socio-economic panel study. Social Indicators 
Research, 130(1), 213-232. https://doi.org/10.1007/s11205-015-1172-6 
Baratta, P. L., & Spence, J. R. (2018). Capturing the noonday demon: development and 
validation of the State Boredom Inventory. European Journal of Work and 
Organizational Psychology, 27(4), 477-492. 
https://doi.org/10.1080/1359432x.2018.1481830 
Barbalet, J. M. (1999). Boredom and social meaning. The British Journal of Sociology, 50(4), 
631-646. https://doi.org/10.1080/000713199358572 
Barber, A. T., & Buehl, M. M. (2013). Relations among grade 4 students’ perceptions of 
autonomy, engagement in science, and reading motivation. The Journal of 
Experimental Education, 81(1), 22-43. 
https://doi.org/10.1080/00220973.2011.630045 
Bargdill, R. W. (2000). The study of life boredom. Journal of Phenomenological 
Psychology, 31(2), 188-219. https://doi.org/10.1163/15691620051090979 
BOREDOM FEEDBACK MODEL 
 
46 
Bargdill, R. W. (2019). Habitual Boredom and Depression: Some Qualitative Differences. 
The Journal of Humanistic Psychology, 59(2), 294-312. 
https://doi.org/10.1177/0022167816637948  
Baumeister, R. F., Tice, D. M., & Vohs, K. D. (2018). The strength model of self-regulation: 
Conclusions from the second decade of willpower research. Perspectives on 
Psychological Science, 13(2), 141-145. https://doi.org/10.1177/1745691617716946 
Baumeister, R. F., & Vohs, K. D. (2016). Strength model of self-regulation as limited 
resource: Assessment, controversies, update. In Advances in experimental social 
psychology (Vol. 54, pp. 67-127). Academic Press. 
https://doi.org/10.1016/bs.aesp.2016.04.001 
Bench, S. W., & Lench, H. C. (2013). On the function of boredom. Behavioral sciences, 3, 
459-472. https://doi.org/10.3390/bs3030459 
Bench, S. W., & Lench, H. C. (2019). Boredom as a seeking state: Boredom prompts the 
pursuit of novel (even negative) experiences. Emotion, 19, 242-254. 
https://doi.org/10.1037/emo0000433 
Bieber, I. (1951). Pathological boredom and inertia. American journal of psychotherapy, 5(2), 
215-225. https://doi.org/10.1176/appi.psychotherapy.1951.5.2.215 
Biolcati, R., Passini, S., & Mancini, G. (2016). “I cannot stand the boredom.” Binge drinking 
expectancies in adolescence. Addictive Behaviors Reports, 3, 70-76. 
https://doi.org/10.1016/j.abrep.2016.05.001 
Boksem, M. A., Meijman, T. F., & Lorist, M. M. (2005). Effects of mental fatigue on 
attention: an ERP study. Cognitive Brain Research, 25(1), 107-116. 
https://doi.org/10.1016/j.cogbrainres.2005.04.011 
BOREDOM FEEDBACK MODEL 
 
47 
Bisley, J. W., & Goldberg, M. E. (2010). Attention, intention, and priority in the parietal 
lobe. Annual Review of Neuroscience, 33, 1-21. https://doi.org/10.1146/annurev-
neuro-060909-152823 
Bradley, M. M. (2009). Natural selective attention: Orienting and 
emotion. Psychophysiology, 46(1), 1-11. https://doi.org/10.1111/j.1469- 
8986.2008.00702.x 
Brissett, D., & Snow, R. P. (1993). Boredom: Where the future isn't. Symbolic Interaction, 
16(3), 237-256. https://doi.org/10.1525/si.1993.16.3.237 
Bruyneel, S. D., & Dewitte, S. (2012). Engaging in self‐regulation results in low‐level 
construals. European Journal of Social Psychology, 42(6), 763-769. 
https://doi.org/10.1002/ejsp.1896 
Cantarero, K., Van Tilburg, W. A. P., Gąsiorowska, A., Wojciszke, B., & Kuźma, B. (2019). 
Some people probably need to make more sense: An exploratory study on individual 
differences and the need for sense-making. Polish Psychological Bulletin, 50, 114-
118. http://doi.org/10.24425/ppb.2019.126026 
Carver, C. S. (2006). Approach, avoidance, and the self-regulation of affect and action. 
Motivation and Emotion, 30, 105-110.  
Carver, C. S., & Scheier, M. F. (2001). On the self-regulation of behavior. Cambridge 
University Press. 
Chan, C. S., Van Tilburg, W. A. P., Igou, E. R., Poon, C. Y. S., Tam, K. Y. Y., Wong, V. U., 
& Cheung, S. K. (2018). Situational meaninglessness and state boredom: Cross-
sectional and experience-sampling findings. Motivation and Emotion, 42(4), 555-565. 
https://doi.org/10.1007/s11031-018-9693-3 
Chelazzi, L., Eštočinová, J., Calletti, R., Gerfo, E. L., Sani, I., Della Libera, C., & 
Santandrea, E. (2014). Altering spatial priority maps via reward-based 
BOREDOM FEEDBACK MODEL 
 
48 
learning. Journal of Neuroscience, 34(25), 8594-8604. 
https://doi.org/10.1523/jneurosci.0277-14.2014 
Cheyne, J. A., Carriere, J. S., & Smilek, D. (2006). Absent-mindedness: Lapses of conscious 
awareness and everyday cognitive failures. Consciousness and cognition, 15(3), 578-
592. https://doi.org/10.1016/j.concog.2005.11.009 
Chin, A., Markey, A., Bhargava, S., Kassam, K. S., & Loewenstein, G. (2017). Bored in the 
USA: Experience sampling and boredom in everyday life. Emotion, 17(2), 359-368. 
https://doi.org/10.1037/emo0000232 
Compas, B. E., Jaser, S. S., Bettis, A. H., Watson, K. H., Gruhn, M. A., Dunbar, J. P., 
Williams, E., & Thigpen, J. C. (2017). Coping, emotion regulation, and 
psychopathology in childhood and adolescence: A meta-analysis and narrative 
review. Psychological Bulletin, 143(9), 939–991. https://doi.org/10.1037/bul0000110 
Conrad, P. (1997). It's boring: Notes on the meanings of boredom in everyday life. 
Qualitative Sociology, 20(4), 465-475. https://doi.org/10.1023/A:1024747820595 
Coughlan, G., Igou, E. R., Van Tilburg, W. A., Kinsella, E. L., & Ritchie, T. D. (2017). On 
boredom and perceptions of heroes: a meaning-regulation approach to heroism. 
Journal of Humanistic Psychology, 1-19. https://doi.org/10.1177/0022167817705281 
Crawford, E. R., LePine, J. A., & Rich, B. L. (2010). Linking job demands and resources to 
employee engagement and burnout: a theoretical extension and meta-analytic test. 
Journal of Applied Psychology, 95(5), 834-848. https://doi.org/10.1037/a0019364 
Crockett, A. C., Myhre, S. K., & Rokke, P. D. (2015). Boredom proneness and emotion 
regulation predict emotional eating. Journal of Health Psychology, 20(5), 670-680. 
https://doi.org/10.1177/1359105315573439 
BOREDOM FEEDBACK MODEL 
 
49 
Damrad-Frye, R., & Laird, J. D. (1989). The experience of boredom: The role of the self-
perception of attention. Journal of Personality and Social Psychology, 57(2), 315-
320. https://doi.org/10.1037/0022-3514.57.2.315 
Danckert, J., Hammerschmidt, T., Marty-Dugas, J., & Smilek, D. (2018). Boredom: Under-
aroused and restless. Consciousness and cognition, 61, 24-37. 
https://doi.org/10.1016/j.concog.2018.03.014 
Danckert, J., & Merrifield, C. (2018). Boredom, sustained attention and the default mode 
network. Experimental Brain Research, 236(9), 2507-2518. 
https://doi.org/10.1007/s00221-016-4617-5 
Danckert, J., Mugon, J., Struk, A., & Eastwood, J. (2018). Boredom: What Is It Good For? In 
H. C. Lench (Ed.), The Function of Emotions: When and Why Emotions Help Us (pp. 
93–119). Springer International Publishing. https://doi.org/10.1007/978-3-319-77619-
4_6 
Daschmann, E. C., Goetz, T., & Stupnisky, R. H. (2011). Testing the predictors of boredom 
at school: Development and validation of the precursors to boredom scales. British 
Journal of Educational Psychology, 81(3), 421-440. 
https://doi.org/10.1348/000709910x526038 
de Chenne, T. K. (1988). Boredom as a clinical issue. Psychotherapy: Theory, Research, 
Practice, Training, 25(1), 71-81. https://doi.org/10.1037/h0085325 
Derryberry, D., & Reed, M. A. (2002). Anxiety-related attentional biases and their regulation 
by attentional control. Journal of Abnormal Psychology, 111(2), 225-236. 
https://doi.org/10.1037/0021-843x.111.2.225 
Eastwood, J. D., Frischen, A., Fenske, M. J., & Smilek, D. (2012). The unengaged mind 
defining boredom in terms of attention. Perspectives on Psychological Science, 7(5), 
482-495. https://doi.org/10.1177/1745691612456044 
BOREDOM FEEDBACK MODEL 
 
50 
Elhai, J. D., Vasquez, J. K., Lustgarten, S. D., Levine, J. C., & Hall, B. J. (2018). Proneness 
to boredom mediates relationships between problematic smartphone use with 
depression and anxiety severity. Social Science Computer Review, 36(6), 707-720. 
https://doi.org/10.1177/0894439317741087 
Ellsworth, P. C., & Scherer, K. R. (2003). Appraisal processes in emotion. Oxford University 
Press. 
Elpidorou, A. (2014). The bright side of boredom. Frontiers in Psychology, 5, 1245. 
https://doi.org/10.3389/fpsyg.2014.01245 
Elpidorou, A. (2018a). The bored mind is a guiding mind: Toward a regulatory theory of 
boredom. Phenomenology and the Cognitive Sciences, 17(3), 455-484. 
https://doi.org/10.1007/s11097-017-9515-1 
Elpidorou, A. (2018b). The good of boredom. Philosophical Psychology, 31(3), 323-351. 
https://doi.org/10.1080/09515089.2017.1346240 
Fahlman, S. A., Mercer-Lynn, K. B., Flora, D. B., & Eastwood, J. D. (2013). Development 
and validation of the multidimensional state boredom scale. Assessment, 20(1), 68-85. 
https://doi.org/10.1177/1073191111421303 
Fahlman, S. A., Mercer, K. B., Gaskovski, P., Eastwood, A. E., & Eastwood, J. D. (2009). 
Does a lack of life meaning cause boredom? Results from psychometric, longitudinal, 
and experimental analyses. Journal of Social and Clinical Psychology, 28(3), 307-
340. https://doi.org/10.1521/jscp.2009.28.3.307 
Farmer, R., & Sundberg, N. D. (1986). Boredom proneness--the development and correlates 
of a new scale. Journal of Personality Assessment, 50(1), 4-17. 
https://doi.org/10.1207/s15327752jpa5001_2 
Farnworth, L. (1998). Doing, being, and boredom. Journal of Occupational Science, 5(3), 
140-146. http://doi.org/10.1080/144275921.1998.9686442 
BOREDOM FEEDBACK MODEL 
 
51 
Ferrari, J. R. (2000). Procrastination and attention: Factor analysis of attention deficit, 
boredomness, intelligence, self-esteem, and task delay frequencies. Journal of Social 
Behavior and Personality, 15(5; SPI), 185-196. 
Fisher, C. D. (1993). Boredom at work: A neglected concept. Human Relations, 46(3), 395-
417. https://doi.org/10.1177/001872679304600305  
Fisher, C.D. (1987). Boredom: Construct, Causes and Consequences. Technical Report ONR-
9. College Station, TX: Texas A&M University. 
https://doi.org/10.21236/ADA182937 
Fisher, C. D. (1998). Effects of external and internal interruptions on boredom at work: Two 
studies. Journal of Organizational Behavior: The International Journal of Industrial, 
Occupational and Organizational Psychology and Behavior, 19(5), 503-522. 
https://doi.org/ 10.1002/(SICI)1099-1379(199809)19:5<503::AID-JOB854>3.0.CO 
2-9  
Francis, Z., Milyavskaya, M., Lin, H., & Inzlicht, M. (2018). Development of a within-
subject, repeated-measures ego-depletion paradigm. Social Psychology. 1-16. 
https://doi.org/10.1027/1864-9335/a000348 
Franconeri, S. L., Alvarez, G. A., & Cavanagh, P. (2013). Flexible cognitive resources: 
competitive content maps for attention and memory. Trends in Cognitive 
Sciences, 17(3), 134-141. https://doi.org/10.1016/j.tics.2013.01.010 
Friese, M., Loschelder, D. D., Gieseler, K., Frankenbach, J., & Inzlicht, M. (2019). Is ego 
depletion real? An analysis of arguments. Personality and Social Psychology 
Review, 23(2), 107-131. https://doi.org/10.1177/1088868318762183 
Frijda, N. H. (1988). The laws of emotion. American Psychologist, 43(5), 349-358.  
https://doi.org/10.1037/0003-066X.43.5.349 
BOREDOM FEEDBACK MODEL 
 
52 
Frijda, N. H. (1993). The place of appraisal in emotion. Cognition & Emotion, 7, 357-387. 
https://doi.org/10.1080/02699939308409193 
Frith, C. D., & Allen, H. A. (1983). The skin conductance orienting response as an index of 
attention. Biological Psychology, 17(1), 27-39. https://doi.org/10.1016/0301-
0511(83)90064-9 
Folkman, S., Lazarus, R. S., Dunkel-Schetter, C., DeLongis, A., & Gruen, R. J. (1986). 
Dynamics of a stressful encounter: cognitive appraisal, coping, and encounter 
outcomes. Journal of Personality and Social Psychology, 50(5), 992-1003. 
https://doi.org/10.1037//0022-3514.50.5.992 
Fox, K. C., Foster, B. L., Kucyi, A., Daitch, A. L., & Parvizi, J. (2018). Intracranial 
electrophysiology of the human default network. Trends in Cognitive Sciences. 
https://doi.org/10.1016/j.tics.2018.02.002 
Fujita, K., Trope, Y., Liberman, N., & Levin-Sagi, M. (2006). Construal levels and self-
control. Journal of Personality and Social Psychology, 90(3), 351. 
https://doi.org/10.1037/0022-3514.90.3.351 
Fujita, K. (2008). Seeing the forest beyond the trees: A construal‐level approach to self‐
control. Social and Personality Psychology Compass, 2(3), 1475-1496. 
https://doi.org/10.1111/j.1751-9004.2008.00118.x 
Gaertner, B. M., Spinrad, T. L., & Eisenberg, N. (2008). Focused attention in toddlers: 
Measurement, stability, and relations to negative emotion and parenting. Infant and 
Child Development: An International Journal of Research and Practice, 17(4), 339-
363. https://doi.org/10.1002/icd.580 
Gana, K., Broc, G., & Bailly, N. (2019). Does the Boredom Proneness Scale capture traitness 
of boredom? Results from a six-year longitudinal trait-state-occasion model. 
BOREDOM FEEDBACK MODEL 
 
53 
Personality and Individual Differences, 139, 247-253. 
https://doi.org/10.1016/j.paid.2018.11.030 
Geana, A., Wilson, R. C., Daw, N., & Cohen, J. D. (2016). Boredom, Information-Seeking 
and Exploration. In Proc. 38th Annu. Conf. Cogn. Sci. Soc., Philadelphia (pp. 1751-
56). 
Gerritsen, C. J., Toplak, M. E., Sciaraffa, J., & Eastwood, J. (2014). I can’t get no 
satisfaction: Potential causes of boredom. Consciousness and Cognition, 27, 27-41. 
https://doi.org/10.1016/j.concog.2013.10.001 
Goetz, T., Frenzel, A. C., Hall, N. C., Nett, U. E., Pekrun, R., & Lipnevich, A. A. (2014). 
Types of boredom: An experience sampling approach. Motivation and Emotion, 
38(3), 401-419. https://doi.org/10.1007/s11031-013-9385-y 
Goldberg, Y. K., Eastwood, J. D., LaGuardia, J., & Danckert, J. (2011). Boredom: An 
emotional experience distinct from apathy, anhedonia, or depression. Journal of 
Social and Clinical Psychology, 30(6), 647-666. 
https://doi.org/10.1521/jscp.2011.30.6.647 
Gross, J. J., & John, O. P. (2003). Individual differences in two emotion regulation processes: 
implications for affect, relationships, and well-being. Journal of Personality and 
Social Psychology, 85(2), 348-362. https://doi.org/10.1037/0022-3514.85.2.348 
Hagger, M. S., Wood, C., Stiff, C., & Chatzisarantis, N. L. (2010). Ego depletion and the 
strength model of self-control: a meta-analysis. Psychological Bulletin, 136(4), 495. 
https://doi.org/10.1037/a0019486 
Harris, M. B. (2000). Correlates and characteristics of boredom proneness and 
boredom. Journal of Applied Social Psychology, 30(3), 576-598. 
https://doi.org/10.1111/j.1559-1816.2000.tb02497.x 
BOREDOM FEEDBACK MODEL 
 
54 
Havermans, R. C., Vancleef, L., Kalamatianos, A., & Nederkoorn, C. (2015). Eating and 
inflicting pain out of boredom. Appetite, 85, 52-57. 
https://doi.org/10.1016/j.appet.2014.11.007 
Haynes, A., Kemps, E., & Moffitt, R. (2016). Too depleted to try? Testing the process model 
of ego depletion in the context of unhealthy snack consumption. Applied Psychology: 
Health and Well‐Being, 8(3), 386-404. https://doi.org/10.1111/aphw.12080 
Hunter, J. A., Abraham, E. H., Hunter, A. G., Goldberg, L. C., & Eastwood, J. D. (2016). 
Personality and boredom proneness in the prediction of creativity and 
curiosity. Thinking Skills and Creativity, 22, 48-57. 
https://doi.org/10.1016/j.tsc.2016.08.002 
Hunter, A., & Eastwood, J. D. (2016). Does state boredom cause failures of attention? 
Examining the relations between trait boredom, state boredom, and sustained 
attention. Experimental Brain Research, 1-10. https://doi.org/10.1007/s00221-016-
4749-7 
Inzlicht, M., & Schmeichel, B. J. (2012). What is ego depletion? Toward a mechanistic 
revision of the resource model of self-control. Perspectives on Psychological 
Science, 7(5), 450-463. https://doi.org/10.1177/1745691612454134 
Inzlicht, M., Schmeichel, B. J., & Macrae, C. N. (2014). Why self-control seems (but may 
not be) limited. Trends in Cognitive Sciences, 18(3), 127-133. 
https://doi.org/10.1016/j.tics.2013.12.009 
Irwin-Chase, H., & Burns, B. (2000). Developmental changes in children's abilities to share 
and allocate attention in a dual task. Journal of experimental child psychology, 77(1), 
61-85. https://doi.org/10.1006/jecp.1999.2557 
BOREDOM FEEDBACK MODEL 
 
55 
Isacescu, J., Struk, A. A., & Danckert, J. (2017). Cognitive and affective predictors of 
boredom proneness. Cognition and Emotion, 31(8), 1741-1748. 
https://doi.org/10.1080/02699931.2016.1259995 
Iso-Ahola, S. E., & Weissinger, E. (1990). Perceptions of boredom in leisure: 
Conceptualization, reliability and validity of the leisure boredom scale. Journal of 
leisure Research, 22(1), 1-17. https://doi.org/10.1080/00222216.1990.11969811 
Jang, H. (2008). Supporting students' motivation, engagement, and learning during an 
uninteresting activity. Journal of Educational Psychology, 100(4), 798-811. 
https://doi.org/10.1037/a0012841 
Jiang, Y. V. (2018). Habitual versus goal-driven attention. Cortex, 102, 107-120. 
https://doi.org/10.1016/j.cortex.2017.06.018 
Johnston, W. A., & Heinz, S. P. (1978). Flexibility and capacity demands of 
attention. Journal of Experimental Psychology: General, 107(4), 420-435. 
https://doi.org/10.1037/0096-3445.107.4.420 
Kane, M. J., Brown, L. H., McVay, J. C., Silvia, P. J., Myin-Germeys, I., & Kwapil, T. R. 
(2007). For whom the mind wanders, and when: An experience-sampling study of 
working memory and executive control in daily life. Psychological Science, 18(7), 
614-621. https://doi.org/10.1111/j.1467-9280.2007.01948.x 
Kılıç, A., Van Tilburg, W. A., & Igou, E. R. (in press). Risk‐taking increases under boredom. 
Journal of Behavioral Decision Making. https://doi.org/10.1002/bdm.2160 
Kim, J., Lee, S., & Rua, T. (2015). Feeling depleted and powerless: The construal-level 
mechanism. Personality and Social Psychology Bulletin, 41(4), 599-609. 
https://doi.org/10.1177/0146167215574993 
BOREDOM FEEDBACK MODEL 
 
56 
Klink, P. C., Jentgens, P., & Lorteije, J. A. (2014). Priority maps explain the roles of value, 
attention, and salience in goal-oriented behavior. Journal of Neuroscience, 34(42), 
13867-13869. https://doi.org/10.1523/JNEUROSCI.3249-14.2014 
Kurzban, R., Duckworth, A., Kable, J. W., & Myers, J. (2013). An opportunity cost model of 
subjective effort and task performance. Behavioral and Brain Sciences, 36(6), 661-
679. https://doi.org/10.1017/S0140525X12003196 
Langner, R., & Eickhoff, S. B. (2013). Sustaining attention to simple tasks: A meta-analytic 
review of the neural mechanisms of vigilant attention. Psychological Bulletin, 139(4), 
870. https://doi.org/10.1037/a0030694 
Lazarus, R. S. (1982). Thoughts on the relations between emotion and cognition. American 
Psychologist, 37(9), 1019-1024. https://doi.org/10.1037/0003-066X.37.9.1019 
Leary, M. R., Rogers, P. A., Canfield, R. W., & Coe, C. (1986). Boredom in interpersonal 
encounters: Antecedents and social implications. Journal of Personality and Social 
Psychology, 51(5), 968-975. https://doi.org/10.1037/0022-3514.51.5.968 
Lee, F. K., & Zelman, D. C. (2019). Boredom proneness as a predictor of depression, anxiety 
and stress: The moderating effects of dispositional mindfulness. Personality and 
Individual Differences, 146, 68-75. https://doi.org/10.1016/j.paid.2019.04.001 
Lerner, J. S., & Keltner, D. (2001). Fear, anger, and risk. Journal of Personality and Social 
Psychology, 81, 146-159.  https://doi.org/10.1037/0022-3514.81.1.146  
Lomas, T. (2017). A meditation on boredom: Re-appraising its value through introspective 
phenomenology. Qualitative Research in Psychology, 14(1), 1-22. 
https://doi.org/10.1080/14780887.2016.1205695 
London, H., & Monello, L. (1974). Cognitive manipulation of boredom. In H. London & R. 
Nisbett (Eds.), Thought and feeling (pp. 44–59). Chicago, IL: Aldine. 
https://doi.org/10.4324/9781315135656-8 
BOREDOM FEEDBACK MODEL 
 
57 
Mac Giollabhui, N., Olino, T. M., Nielsen, J., Abramson, L. Y., & Alloy, L. B. (2019). Is 
worse attention a risk factor for or a consequence of depression, or are worse attention 
and depression better accounted for by stress? A prospective test of three hypotheses. 
Clinical Psychological Science, 7(1), 93-109. 
https://doi.org/10.1177/2167702618794920 
Malkovsky, E., Merrifield, C., Goldberg, Y., & Danckert, J. (2012). Exploring the 
relationship between boredom and sustained attention. Experimental Brain 
Research, 221(1), 59-67. https://doi.org/10.1007/s00221-012-3147-z 
Manly, T., Owen, A. M., McAvinue, L., Datta, A., Lewis, G. H., Scott, S. K., ... & 
Robertson, I. H. (2003). Enhancing the sensitivity of a sustained attention task to 
frontal damage: convergent clinical and functional imaging 
evidence. Neurocase, 9(4), 340-349. https://doi.org/10.1076/neur.9.4.340.15553 
Mann, S., & Cadman, R. (2014). Does being bored make us more creative?. Creativity 
Research Journal, 26(2), 165-173. https://doi.org/10.1080/10400419.2014.901073 
Mann, S., & Robinson, A. (2009). Boredom in the lecture theatre: An investigation into the 
contributors, moderators and outcomes of boredom amongst university students. 
British Educational Research Journal, 35(2), 243-258. 
https://doi.org/10.1080/01411920802042911 
Martin, M., Sadlo, G., & Stew, G. (2006). The phenomenon of boredom. Qualitative 
Research in Psychology, 3(3), 193-211. https://doi.org/10.1191/1478088706qrp066oa 
Mercer-Lynn, K. B., Hunter, J. A., & Eastwood, J. D. (2013). Is trait boredom redundant?. 
Journal of Social and Clinical Psychology, 32(8), 897-916. 
https://doi.org/10.1521/jscp.2013.32.8.897 
BOREDOM FEEDBACK MODEL 
 
58 
Mercer-Lynn, K. B., Bar, R. J., & Eastwood, J. D. (2014). Causes of boredom: The person, 
the situation, or both?. Personality and Individual Differences, 56, 122-126. 
https://doi.org/10.1016/j.paid.2013.08.034 
Mercer, K. B., & Eastwood, J. D. (2010). Is boredom associated with problem gambling 
behaviour? It depends on what you mean by ‘boredom’. International Gambling 
Studies, 10(1), 91-104. https://doi.org/10.1080/14459791003754414 
Merrifield, C., & Danckert, J. (2014). Characterizing the psychophysiological signature of 
boredom. Experimental Brain Research, 232(2), 481-491. 
https://doi.org/10.1007/s00221-013-3755-2 
McRae, K., Ciesielski, B., & Gross, J. J. (2012). Unpacking cognitive reappraisal: goals, 
tactics, and outcomes. Emotion, 12(2), 250-255.  https://doi.org/10.1037/a0026351 
Mills, C., & Christoff, K. (2018). Finding Consistency in Boredom by Appreciating its 
Instability. Trends in Cognitive Sciences, 22(9), 744-747. 
https://doi.org/10.1016/j.tics.2018.07.001 
Milyavskaya, M., Inzlicht, M., Johnson, T., & Larson, M. J. (2019). Reward sensitivity 
following boredom and cognitive effort: A high-powered neurophysiological 
investigation. Neuropsychologia, 123, 159-168. 
https://doi.org/10.1016/j.neuropsychologia.2018.03.033 
Mikulas, W. L., & Vodanovich, S. J. (1993). The essence of boredom. The Psychological 
Record, 43(1), 3. 
Molden, D. C., Hall, A., Hui, C. M., & Scholer, A. A. (2017). Understanding how identity 
and value motivate self-regulation is necessary but not sufficient: A motivated effort-
allocation perspective. Psychological Inquiry, 28(2-3), 113-121. 
https://doi.org/10.1080/1047840X.2017.1337402 
BOREDOM FEEDBACK MODEL 
 
59 
Molden, D. C., Hui, C. M., & Scholer, A. A. (2016). Understanding self-regulation failure: A 
motivated effort-allocation account. In Self-regulation and ego control (pp. 425-459). 
Academic Press. 
Moors, A., Ellsworth, P. C., Scherer, K. R., & Frijda, N. H. (2013). Appraisal theories of 
emotion: State of the art and future development. Emotion Review, 5(2), 119-124. 
https://doi.org/10.1177/1754073912468165 
Most, S. B., Simons, D. J., Scholl, B. J., Jimenez, R., Clifford, E., & Chabris, C. F. (2001). 
How not to be seen: The contribution of similarity and selective ignoring to sustained 
inattentional blindness. Psychological Science, 12(1), 9-17. 
https://doi.org/10.1111/1467-9280.00303 
Moynihan, A. B., Igou, E. R., & Van Tilburg, W. A. P. (2017). Boredom increases 
impulsiveness. Social Psychology, 48, 293-309. https://doi.org/10.1027/1864-
9335/a000317 
Moynihan, A. B., Igou, E. R., & Van Tilburg, W. A. P. (2020). Existential escape of the 
bored: A review of meaning-regulation processes under boredom. Manuscript Under 
Review.  
Moynihan, A. B., Van Tilburg, W. A. P., Igou, E. R., Wisman, A., Donnelly, A. E., & 
Mulcaire, J. B. (2015). Eaten up by boredom: consuming food to escape awareness of 
the bored self. Frontiers in Psychology, 6, 1-10. 
https://doi.org/10.3389/fpsyg.2015.00369 
Muraven, M., & Baumeister, R. F. (2000). Self-regulation and depletion of limited resources: 
Does self-control resemble a muscle?. Psychological bulletin, 126(2), 247. 
https://doi.org/10.1037/0033-2909.126.2.247 
BOREDOM FEEDBACK MODEL 
 
60 
Nederhof, E., Ormel, J., & Oldehinkel, A. J. (2014). Mismatch or cumulative stress: The 
pathway to depression is conditional on attention style. Psychological Science, 25(3), 
684-692. https://doi.org/10.1177/0956797613513473 
Nederkoorn, C., Vancleef, L., Wilkenhöner, A., Claes, L., & Havermans, R. C. (2016). Self-
inflicted pain out of boredom. Psychiatry Research, 237, 127-132. 
https://doi.org/10.1016/j.psychres.2016.01.063 
Nett, U. E., Goetz, T., & Daniels, L. M. (2010). What to do when feeling bored?: Students' 
strategies for coping with boredom. Learning and Individual Differences, 20(6), 626-
638. https://doi.org/10.1016/j.lindif.2010.09.004 
Nett, U. E., Goetz, T., & Hall, N. C. (2011). Coping with boredom in school: An experience 
sampling perspective. Contemporary Educational Psychology, 36(1), 49-59. 
https://doi.org/10.1016/j.cedpsych.2010.10.003 
Newman, S. D., Keller, T. A., & Just, M. A. (2007). Volitional control of attention and brain 
activation in dual task performance. Human Brain Mapping, 28(2), 109-117. 
https://doi.org/10.1002/hbm.20257 
Ng, A. H., Liu, Y., Chen, J. Z., & Eastwood, J. D. (2015). Culture and state boredom: A 
comparison between European Canadians and Chinese. Personality and Individual 
Differences, 75, 13-18. https://doi.org/10.1016/j.paid.2014.10.052 
O'Hanlon, J. F. (1981). Boredom: Practical consequences and a theory. Acta psychologica, 
49(1), 53-82. https://doi.org/10.1016/0001-6918(81)90033-0 
Ohl, J. J. (2015). Nothing to see or fear: Light war and the boring visual rhetoric of US drone 
imagery. Quarterly Journal of Speech, 101, 612-632. 
https://doi.org/10.1080/00335630.2015.1128115  
Oxtoby, J., Schroeter, R., Johnson, D., & Kaye, S. A. (2019). Using boredom proneness to 
predict young adults’ mobile phone use in the car and risky driving. Transportation 
BOREDOM FEEDBACK MODEL 
 
61 
Research Part F: Traffic Psychology and Behaviour, 65, 457-468. 
https://doi.org/10.1016/j.trf.2019.08.008 
Park, G., Lim, B. C., & Oh, H. S. (2019). Why being bored might not be a bad thing after all. 
Academy of Management Discoveries, 5(1), 78-92. 
https://doi.org/10.5465/amd.2017.0033 
Perkins, R. E., & Hill, A. B. (1985). Cognitive and affective aspects of boredom. British 
Journal of Psychology, 76(2), 221-234. https://doi.org/10.1111/j.2044-
8295.1985.tb01946.x 
Pekrun, R., Goetz, T., Daniels, L. M., Stupnisky, R. H., & Perry, R. P. (2010). Boredom in 
achievement settings: Exploring control–value antecedents and performance 
outcomes of a neglected emotion. Journal of Educational Psychology, 102(3), 531-
549. https://doi.org/10.1037/a0019243 
Pekrun, R., Goetz, T., Titz, W., & Perry, R. (2002). Academic emotions in students’ self-
regulated learning and achievement: A program of quantitative and qualitative 
research. Educational Psychologist, 37(2), 91-106. 
https://doi.org/10.1207/s15326985ep3702_4 
Pekrun, R., Hall, N. C., Goetz, T., & Perry, R. P. (2014). Boredom and academic 
achievement: Testing a model of reciprocal causation. Journal of Educational 
Psychology, 106, 696-710. https://doi.org/10.1037/a0036006 
Pekrun, R., Frenzel, A. C., Goetz, T., & Perry, R. P. (2007). The control-value theory of 
achievement emotions: An integrative approach to emotions in education. In Emotion 
in education (pp. 13-36). Academic Press. https://doi.org/10.1016/b978-012372545-
5/50003-4 
BOREDOM FEEDBACK MODEL 
 
62 
Peng, P., & Miller, A. C. (2016). Does attention training work? A selective meta-analysis to 
explore the effects of attention training and moderators. Learning and Individual 
Differences, 45, 77-87. https://doi.org/10.1016/j.lindif.2015.11.012 
Peplau, L. A., & Perlman, D. (1979). Blueprint for a social psychological theory of 
loneliness. In Love and attraction: An interpersonal conference (pp. 101-110). 
Pergamon Press New York. https://doi.org/10.1016/b978-0-08-022234-9.50020-0 
Perone, S., Weybright, E. H., & Anderson, A. J. (2019). Over and over again: Changes in 
frontal EEG asymmetry across a boring task. Psychophysiology, e13427. 
https://doi.org/10.1111/psyp.13427 
Posner, M. I., & Rothbart, M. K. (2000). Developing mechanisms of self-regulation. 
Development and Psychopathology, 12(3), 427-441. 
https://doi.org/10.1017/s0954579400003096 
Ralph, B. C., Onderwater, K., Thomson, D. R., & Smilek, D. (2017). Disrupting monotony 
while increasing demand: benefits of rest and intervening tasks on 
vigilance. Psychological Research, 81(2), 432-444. https://doi.org/10.1007/s00426-
016-0752-7 
Robertson, I. H., & O’Connell, R. G. (2010). Vigilant attention. In A. C. Nobre & J. T. Coull 
(Eds.), Attention and time (pp. 79–88). Oxford, England: Oxford University Press.  
Ros Velasco, J. (2019). Boredom Is in Your Mind. Springer International Publishing. 
Sánchez-Rosas, J., & Esquivel, S. (2016). Instructional Teaching Quality, Task Value, Self-
Efficacy, and Boredom: A Model of Attention in Class. Revista de Psicología, 25(2), 
1-20. https://dx.doi.org/10.5354/0719-0581.2017.44966 
Sander, D., Grandjean, D., & Scherer, K. R. (2005). A systems approach to appraisal 
mechanisms in emotion. Neural Networks, 18, 317-352. 
https://doi.org/10.1016/j.neunet.2005.03.001 
BOREDOM FEEDBACK MODEL 
 
63 
Sansone, C., Weir, C., Harpster, L., & Morgan, C. (1992). Once a boring task always a 
boring task? Interest as a self-regulatory mechanism. Journal of Personality and 
Social Psychology, 63(3), 379-390. https://doi.org/10.1037/0022-3514.63.3.379 
Scerbo, M. W. (1998). What's so boring about vigilance? In R. R. Hoffman, M. F. Sherrick, 
& J. S. Warm (Eds.), Viewing psychology as a whole: The integrative science of 
William N. Dember (pp. 145-166). Washington, DC, US: American Psychological 
Association. http://dx.doi.org/10.1037/10290-006 
Schachter, S., & Singer, J. (1962). Cognitive, social, and physiological determinants of 
emotional state. Psychological Review, 69(5), 379-399. 
https://doi.org/10.1037/h0046234 
Scherer, K. R. (2001). Appraisal considered as a process of multilevel sequential checking. In 
K. R. Scherer, A. Schorr, & T. Johnstone (Eds.), Appraisal processes in emotion: 
Theory, methods, research (pp. 92–120). New York, NY: Oxford University Press. 
Schmeichel, B. J., & Baumeister, R. F. (2010). Effortful attention control. Effortless 
attention: A new perspective in the cognitive science of attention and action, 29-49. 
Schmeichel, B. J., Harmon-Jones, C., & Harmon-Jones, E. (2010). Exercising self-control 
increases approach motivation. Journal of Personality and Social Psychology, 99(1), 
162-173. https://doi.org/10/1037/a0019797 
Schmeichel, B. J., & Vohs, K. (2009). Self-affirmation and self-control: Affirming core 
values counteracts ego depletion. Journal of Personality and Social Psychology, 
96(4), 770–782. https://doi.org/10.1037/a0014635 
Sharp, J. G., Hemmings, B., Kay, R., Murphy, B., & Elliott, S. (2017). Academic boredom 
among students in higher education: A mixed-methods exploration of characteristics, 
contributors and consequences. Journal of Further and Higher Education, 41(5), 657-
677. https://doi.org/10.1080/0309877X.2016.1159292 
BOREDOM FEEDBACK MODEL 
 
64 
Skues, J., Williams, B., Oldmeadow, J., & Wise, L. (2016). The effects of boredom, 
loneliness, and distress tolerance on problem internet use among university students. 
International Journal of Mental Health and Addiction, 14(2), 167-180. 
https://doi.org/10.1007/s11469-015/9568-8 
Smith, C. A., & Ellsworth, P. C. (1985). Patterns of cognitive appraisal in emotion. Journal 
of Personality and Social Psychology, 48(4), 813-838. https://doi.org/10.1037/0022-
3514.48.4.970 
Struk, A. A., Carriere, J. S., Cheyne, J. A., & Danckert, J. (2017). A short boredom proneness 
scale: Development and psychometric properties. Assessment, 24(3), 346-359. 
https://doi.org/10.1177/1073191115609996 
Struk, A. A., Scholer, A. A., Danckert, J., & Seli, P. (2020). Rich environments, dull 
experiences: how environment can exacerbate the effect of constraint on the 
experience of boredom. Cognition and Emotion, 1-7. 
https://doi.org/10.1080/02699931.2020.1763919 
Svendsen, L. (2005). A philosophy of boredom. London: Reaktion Books Ltd. 
Tam, K. Y. Y. & Chan, C. S. (2019). The effects of lack of meaning on trait and state 
loneliness: Correlational and experience-sampling evidence. Personality and 
Individual Differences, 141, 76-80. https:/doi.org/10.1016/j.paid.2012.12.023 
Tam, K. Y. Y., Van Tilburg, W. A. P., & Chan, C. S. (in press). What is boredom proneness? 
A comparison of three characterizations. Journal of Personality. 
https://doi.org/10.1111/jopy.12618 
Tang, Y. Y., & Posner, M. I. (2009). Attention training and attention state training. Trends in 
Cognitive Sciences, 13(5), 222-227. https://doi.org/10.1016/j.tics.2009.01.009 
Thackray, R. I. (1981). The stress of boredom and monotony: A consideration of the 
evidence. Psychosomatic Medicine, 43, 165-176. 
BOREDOM FEEDBACK MODEL 
 
65 
Thackray, R. I., Bailey, J. P., & Touchstone, R. M. (1977). Physiological, subjective, and 
performance correlates of reported boredom and monotony while performing a 
simulated radar control task. In Mackie, R. R. (Ed.), Vigilance: Theory, operational 
performance and physiological correlates (pp. 203–216). New York, NY: Plenum. 
Todd, R. M., & Manaligod, M. G. (2018). Implicit guidance of attention: The priority state 
space framework. Cortex, 102, 121-138. https://doi.org/10.1016/j.cortex.2017.08.001 
Tze, V. M., Daniels, L. M., Klassen, R. M., & Li, J. C. H. (2013). Canadian and Chinese 
university students' approaches to coping with academic boredom. Learning and 
Individual Differences, 23, 32-43. https://doi.org/10.1016/j.lindif.2012.10.015 
Tze, V. M., Klassen, R. M., & Daniels, L. M. (2014). Patterns of boredom and its relationship 
with perceived autonomy support and engagement. Contemporary Educational 
Psychology, 39(3), 175-187. https://doi.org/10.1016/j.cedpsych.2014.05.001 
Van de Weijer-Bergsma, E., Wijnroks, L., & Jongmans, M. J. (2008). Attention development 
in infants and preschool children born preterm: a review. Infant Behavior and 
Development, 31(3), 333-351. https://doi.org/10.1016/j.infbeh.2007.12.003 
Van Hooft, E. A., & Van Hooff, M. L. (2018). The state of boredom: Frustrating or 
depressing? Motivation and Emotion, 42(6), 931-946. https://doi.org/10.1007/s11031-
018-9710-6 
Van Tilburg, W. A. P., Bruder, M., Wildschut, T., Sedikides, C., & Göritz, A. S. (2019). An 
appraisal profile of nostalgia. Emotion, 19, 21–36. 
https://doi.org/10.1037/emo0000417 
Van Tilburg, W. A. P., & Igou, E. R. (2011). On boredom and social identity: A pragmatic 
meaning-regulation approach. Personality and Social Psychology Bulletin, 37(12), 
1679-1691. https://doi.org/10.1177/0146167211418530 
BOREDOM FEEDBACK MODEL 
 
66 
Van Tilburg, W. A. P., & Igou, E. R. (2012). On boredom: Lack of challenge and meaning as 
distinct boredom experiences. Motivation and Emotion, 36(2), 181-194. 
https://doi.org/10.1007/s11031-011-9234-9 
Van Tilburg, W. A. P., & Igou, E. R. (2013). On the meaningfulness of behavior: An 
expectancy x value approach. Motivation and Emotion, 37, 373-388. 
https://doi.org/10.1007/s11031-012-9316-3 
Van Tilburg, W. A. P., Igou, E. R., & Sedikides, C. (2013). In search of meaningfulness: 
Nostalgia as an antidote to boredom. Emotion, 13(3), 450-461. 
https://doi.org/10.1037/a0030442 
Van Tilburg, W. A. P., & Igou, E. R. (2017a). Boredom begs to differ: Differentiation from 
other negative emotions. Emotion, 17(2), 309-322. 
https://doi.org/10.1037/emo0000233 
Van Tilburg, W. A. P., & Igou, E. R. (2017b). Can boredom help? Increased prosocial 
intentions in response to boredom. Self and Identity, 16(1), 82-96. 
https://doi.org/10.1080/15298868.2016.1218925 
Van Tilburg, W. A. P., Igou, E. R., Maher, P. J., & Lennon, J. (2019). Various forms of 
existential distress are associated with aggressive tendencies. Personality and 
Individual Differences, 144, 111-119. https://doi.org/10.1016/j.paid.2019.02.032 
Van Tilburg, W. A. P., & Igou, E. R. (2019). The unbearable lightness of boredom: A 
pragmatic meaning-regulation hypothesis. In J. Ros Velasco (Ed.) Boredom is in your 
mind. Springer. https://doi.org/10.1007/978-3-030-26395-9_2 
Verhaeghen, P., Steitz, D. W., Sliwinski, M. J., & Cerella, J. (2003). Aging and dual-task 
performance: a meta-analysis. Psychology and Aging, 18(3), 443-460. 
https://doi.org/10.1037/0882-7974.18.3.443 
BOREDOM FEEDBACK MODEL 
 
67 
Vodanovich, S. J. (2003). Psychometric measures of boredom: A review of the literature. The 
Journal of Psychology, 137, 569-595. https://doi.org/10.1080/00223980309600636 
Vodanovich, S. J., Kass, S. J., Andrasik, F., Gerber, W. D., Niederberger, U., & Breaux, C. 
(2011). Culture and Gender Differences in Boredom Proneness. North American 
Journal of Psychology, 13(2), 221-230. 
Vogt, J., De Houwer, J., Moors, A., Van Damme, S., & Crombez, G. (2010). The automatic 
orienting of attention to goal-relevant stimuli. Acta psychologica, 134(1), 61-69. 
https://doi.org/10.1016/j.actpsy.2009.12.006 
Wan, E. W., & Agrawal, N. (2011). Carryover effects of self-control on decision making: A 
construal-level perspective. Journal of Consumer Research, 38(1), 199-214. 
https://doi.org/10.1086/658471 
Wangh, M. (1975). Boredom in psychoanalytic perspective. Social Research, 42(3), 538-550. 
Warm, J. S., Parasuraman, R., & Matthews, G. (2008). Vigilance requires hard mental work 
and is stressful. Human factors, 50(3), 433-441. 
https://doi.org/10.1518/001872008X312152 
Webster, E. A., & Hadwin, A. F. (2015). Emotions and emotion regulation in undergraduate 
studying: examining students’ reports from a self-regulated learning 
perspective. Educational Psychology, 35(7), 794-818. 
https://doi.org/10.1080/01443410.2014.895292 
Wegner, L., & Flisher, A. J. (2009). Leisure boredom and adolescent risk behaviour: A 
systematic literature review. Journal of Child and Adolescent Mental Health, 21(1), 
1-28. https://doi.org/10.2989/JCAMH.2009.21.1.4.806 
Westgate, E. C., & Wilson, T. D. (2018). Boring thoughts and bored minds: The MAC model 
of boredom and cognitive engagement. Psychological Review, 125(5), 689. 
https://doi.org/10.1037/rev0000097 
BOREDOM FEEDBACK MODEL 
 
68 
Wolff, W., & Martarelli, C. (2020). Bored into depletion? Towards a tentative integration of 
perceived self-control exertion and boredom as guiding signals for goal-directed 
behavior. Perspectives on Psychological Science. 
https://doi.org/10.1177/1745691620921394 
Yik, M., Russell, J. A., & Steiger, J. H. (2011). A 12-point circumplex structure of core  
affect. Emotion, 11(4), 705-731. https://doi.org/10.1037/a0023980 




Boredom Feedback Model  
 
Note. This model conceptualizes boredom in terms of shifting attention and presents a hypothetical attentional mechanism underlying the 
emotion. A person may feel bored when there is a discrepancy between her actual and desired level of engagement (i.e., inadequate attentional 
engagement. Feeling bored, her attention will either shift to an external stimulus that is unrelated to the source of boredom, go inwards, or return 
back to the current situation. If where the attentional focus ends up is not adequately engaging, the model starts from the beginning in the form 
of a feedback loop. 
 





The Interplay of Attentional Resource, Intention to Attend, and Other Factors in Influencing Attentional Engagement 
 
 Note. An illustration of how attentional resource, intention to attend, task characteristics, the appraisals of them and internal factors may interact 
to influence attentional engagement and thus boredom. Assuming all other external and internal factors are held constant while there is an 
environmental constraint that people have to attend to the current task, they would not be able to engage their attention adequately if they do not 
have high attentional resource and strong intention to attend. 
 
